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Every day more and mote commercial vehicle 
operators are turning to Hydrovac* as the final 
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summer Meeting 
Sets Attendance Record 


HE attendance of more than 1400 at 

French Lick, Ind., June 4-9, made the 
1950 SAE Summer Meeting the biggest one 

the Society’s history. Engine and fuel 
themes shared star billing at the technical 
sessions and informal round tables. Ford’s 
new automatic transmission, previewed at 
the meeting, introduced another variation 
in torque converter usage in the self-shift- 
ing gearbox field. 

The fine balance between automotive 
pioneering aggressiveness and sober evalu- 
ation of experience-backed facts before 
final service acceptance evidenced itself in 
several cases. Texaco’s new knock-free 
combustion process and Boeing’s gas tur- 
bine for trucks drew admiration from many 

. as the bases for long-range develop- 
ment work. But most agreed it would take 
continued refinement, development, and 
experience to work out the bugs, to make 
them practical and competitive with cur- 
rent engines. 


Discontent Spurs Progress 


Dissatisfaction of engineers with the 
status quo manifested itself in the what-to- 
do-about-it probings into current designs in 
use. This type wanderlust for answers to 
why engine knock and how antidetonants 
suppress it was partially satiated with 
reports of motored engine studies. Opera- 
tors and designers joined forces in explor- 
ing valve troubles and remedies—both air- 
craft and motor vehicle —and attractive 
possibilities emerged from their combined 
fund of knowledge. Automatic transmis- 
sion men voiced discontentment with cur- 
rent production designs, challenging every 
feature of their own jobs. Even the newly- 
announced Ford transmission, said its de- 
Signers, is subject to development for 
“further simplification and still higher 
efficiency.” 

Nor is automotive engineering vigilance 
being relaxed in the commercial vehicle 
field, demonstrated fleet men and truck 
engineers. Penetrating investigations into 
truck weight economics disclosed at one 
session was only one of the several ways in 


Continued on page 63 
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The President and the First Lady of the SAE in the Japanese Gardens adjacent 
to the hotel. President J. C. Zeder and Mrs. Zeder lead the activities of the 


Society’s largest and most successful Summer Meeting 
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Seven Causes of Railroac 


HE seven main contributors to railroad diesel en- 

gine wear are: too high power output, excessive 
idling, low operating temperature, high sulfur fuel, 
poor filtration, poor lube oil, and design short- 
comings. ° 

Operating experience has proved this by showing: 

1. Increasing horsepower reduces main bearing 
life. 

2. Engines that idle excessively wear as much as 
those always operating at full output. 
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3. Operating temperatures below 140 F bring 
high wear rates. 
4. High sulfur content in fuel causes corrosive 
wear. 
5. Poor filters do not remove wear-producing dirt 
and abrasives. 
6. Sub-par lube oils will show a high rate of 
metal pick-up. 
7. Improperly-mated rings induce excessive ring 
and ring groove wear. 


the wear rate, the plates from spectrographic analyses show. Plate 1, from analy 
sis of lube oil from a railroad diesel locomotive delivering 1350 hp, shows less contamination than plate 2, from 
Average mileage of the oil analyzed in plate 1 was 150,000 against 60,000 for th 





DIESEL ENGINE Wear 


BASED ON PAPER* BY 


Ray McBrian and L. C. Atchison 


Engineer of Standards G Research 
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As the horsepower output of any diesel increases, 
with any given fuel and lubricating oil, the wear 
rate also rises. We found that with engines deliver- 
ing 1350 hp, main bearing life would average 1,000,- 
000 to 1,500,000 miles. Making no change other 
than increasing horsepower from 1350 to 1500, main 
bearing life dropped to between 400,000 and 600,000 
miles. Other wearing parts may be similarly af- 
fected. 

Fig. 1 is a plate of the spectrographic analysis of 
lubricating oil ash. The upper one is of four 1350 
hp units, with an average oil mileage of 150,000. 
The lower plate is that of a four-unit diesel loco- 
motive delivering 1500-hp, with an average oil mile- 
age of 60,000 miles. Metal pick-up, directly related 
to wear, consists of copper, tin, and lead for bear- 
ings and thrust washers; silver for wrist pin bush- 
ings; and iron for liner and ring wear. 

Comparing the plates we note that lines of the 
metals are more predominant in the units operat- 
ing at 1500 hp than those at 1350 hp. Yet the oil 
mileage of the former was less than half of the 
latter. This certainly indicates higher wear rates 
for the 11% higher output. 

Second experience finding is that engines per- 
mitted to idle for many hours per day will show as 
high a wear rate as those operating at full output 
all the time. Each engine has some output at which 
wear rate is lowest. Above or below this optimum 
the wear rate is higher. 

Also engines running at full throttle on heavy 
grades, then idling on downgrades, will wear faster 
than an engine running constantly at the sixth 
throttle position. This is observed in freight and 
passenger diesels. The passenger diesel is operated 
at fifth and seventh throttle position most of the 
time, while the freight diesel operates in eighth po- 
sition upgrade, and idle throttle position downgrade. 


* Paper “Rates of Wear in Railroad Diesel Engines,’ was presented at 
SAE National Diesel Engine Meeting, St. Louis, Nov. 1, 1949. (This 
paper is available in full in multilithographed form from SAE Special 
Publications Department. Price: 25¢ to members, 50¢ to nonmembers.) 
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Operating temperatures introduced by operating 
variations, different throttle positions, and other 
conditions are important in the wear picture. It 
has been proved that low operating temperatures, 
below 140 F, produce high wear rates. As the tem- 
perature increases above 140 F, wear rate decreases 
slowly. 

In our operations we make every effort to main- 
tain engine operating temperature as near 180 F as 
possible. We cannot go above 192 F in our moun- 
tain territory because of the effect of altitude on the 
boiling point of water. In all cases, where factors 
such as method of operation or engine construction 
have forced us to run the engine with water tem- 
perature below 140 F, we have had high wear rates 
and operating difficulties. 

To get best results and to forestall any loss of 
additives in the lube oil, jacket temperature must 
be maintained as high as possible with existing 
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Fig. 2—The lower the engine operating temperature, the higher the 
rate of oil additive loss, these test data show 
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Fig. 3—Clean oil is conducive to low metal pick-up and wear rate, according to these spectrograms. 


good filtration. 


cooling systems. Study of pressurized cooling sys- 
tems should be made so that the temperature fac- 
tor influencing wear, and possibly change in oil ad- 
ditive content, can be improved. 

Fig. 2 shows our findings on additive loss, as in- 
fluenced by temperature, in different diesel locomo- 
tive makes. 

We have been fortunate in getting excellent fuels, 
particularly as regards sulfur content. Our fuels 
have an average of under 0.5% sulfur, under 675 F 
end point, and above 50 cetane. Higher sulfur fuels 
can cause increased wear rates and, in some cases, 
injector trouble. Many studies are being made of 
special lubricating oils that will result in low wear 
rates while burning high sulfur fuels. But present 
information shows that the railroad diesel user de- 
siring low wear rates should insist on low sulfur 
fuels. 

Proper filtration is another essential in getting 
low wear rates in railroad diesels. We check filter- 
ing efficiency by the ASTM precipitation number 
test. We established as a maximum value a precipi- 
tation number of 0.05, equal to 0.50%. Tests show- 
ing more than that signal need for remedial action. 

At one time we experimented with a different 
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Plate 1 shows the results with 


Plate 2 demonstrates a higher metallic contamination, due to poor filtration 


type of filter; in a short time many units exceeded 
the 0.50% dirt limit. The spectrographic analysis 
of crankcase oil from these units showed increased 
metal pick-up, indicating increasing wear. 

Need for good filtration and clean oil has been 
proved to us repeatedly. Dirt particles smaller than 
three microns, said by some not to harm an engine, 
are even objectionable to us. The cleaner the oil, 
the lower the metal pick-up and wear rate. 

Illustrating this is Fig. 3, a spectrographic plate 
of tests of filtration practices on a four-unit freight 
diesel. Oil mileage on the upper plate, with good 
filtration and light metal pick-up, averaged 10,000 
miles for each unit. The lower plate shows heavier 
metal pick-up; in this case each unit averaged 20,- 
000 miles. Obviously the density and number of 
elements found in the oil sample is much heavier 
on the units with poor filtration. 

Type of lubricating oil used, we feel, has the 
greatest effect on wear in a well-designed and 
maintained engine. But often oil is blamed for 
failures and wear rates due to other factors and 
poor maintenance. 

Our operating experience with diesel electric loco- 
motives and studies of lubricating oils show that 
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Fig. 4—In the studies represented by these spectrographic plates, a medium VI oil was found to have the lowest rate of metal pick-up. 


This oil, with a VI of 50 to 65, is represented by the middle portion (2) of the spectrogram. The upper portion (1) is for an oil with a 
low VI of about 20, and the lower portion is for a high VI oil of over 80 


excellent cleanliness and low wear rates stem from 
using the following oil: a mixture of 40% paraffinic 
and 60% naphthenic base stocks, with a viscosity 
index range of 50 to 65, and a proper additive. 

Fig. 4 is a spectrographic analysis of lube oil ash 
from units at various mileages. Note that the me- 
dium VI oil of 50 to 65 has the lowest rate of metal 
pick-up as compared to the 20 VI oil and the 80 VI 
oil. Amount of silver, iron, copper, and tin are all 
lowest in the medium VI oil. 

We found that a diesel-electric freight locomo- 
tive, using food fuel and medium VI oil, having good 
filtration and maintenance, will show no more than 
the following amounts of metal contamination (sol- 
uble metal agents), from starting the oil in use with 
no oil change to 300,000 miles or more: 


1. Silver—below 0.0015 mg per 20 g oil sample. 
2. Copper—below 0.2 mg per 20 g oil sample. 
3. Iron—below 0.2 mg per 20 g oil sample. 

4. Lead and Tin—only traces. 


With any good oil, wear-indicative metal pick-up 
is highest immediately after an oil change. Op- 
erating pressures and temperatures in the engine 
itself create the essential combinations in the oil to 
form protective films, prevent corrosion, and give 
good detergency. 

An engine also may show high wear rates inde- 
pendent of fuel and oil, but due to design and con- 
struction. This has happened often, for example, 
in piston ring wear. 

In one engine design we were troubled with ex- 
cessive ring and ring groove wear. It was a 6-cyl 
four-stroke cycle engine. In studying the groove 
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wear problem, one engine was rebuilt using three 
different ring tensions in the top ring groove. Pis- 
tons were fitted with rings having tensions of 8 lb, 
13 lb, and 25 lb. After 65,000 miles, these pistons 
and rings were removed. The 8 and 13-lb tension 
rings had 0.004 in. wall wear. The 25-lb tension 
ring showed no wall wear. The 8 and 13-lb rings 
also produced 0.004 liner wear, while there was no 
measurable liner wear with the 25-lb ring. 

Piston ring groove wear measured was 0.023 in. 
with the 13-lb ring, 0.018 with the 8-lb ring, and 
0.008 in. with the 25-lb tension ring. The engine 
builder had been supplying 13-lb rings. Switching 
to the 25-lb tension rings reduced groove wear to 
one-third the former rate. 

At first glance these results may be the opposite 
of what is expected. But they are reasonable in the 
light of the hydrodynamic lubrication theory and 
the theory that most liner wear is corrosive. Proof 
of the pudding is that installation of 25-lb rings in 
this entire group of engines put an end to chronic 
groove wear trouble. 

We experienced another example of design and 
construction influence on wear of a four-cycle die- 
sel engine. Here the main bearings showed little 
wear after 400,000 miles; but the connecting rod 
bearings disclosed extreme shaft wear on the anti- 
thrust or inertia side. Inertia forces in this engine 
are several times greater than the thrust forces. 
Unless the engine is completely redesigned, only 
palliative steps are practical and wear rates will re- 
main high. Reducing piston weight and redesign- 
ing the camshaft could materially aid this partic- 
ular design. 
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1 Fisher Body stamps sheet steel parts in 7 cen- 
trally located stamping plants and ships them to 
the 21 U. S. assembly plants. 









GAS TANK FILLER 
POCKET SUB-ASSEM 


Sec. A-A WITH GAS 
TANK FILLER POCKET 
SUB -ASSEM 


SEC. A-A WITHOUT GAS 
TANK FILLER POCKET 
SUB-ASSEM. 





5) Nesting is a factor in production planning also. 
Because this subassembly interferes with close 
nesting of panels, planners will consider shipping 
panel without subassembly and assembling at the 
outlying plant. The question may go to the Com- 
mittee for Allocation of Body Construction, which 
includes die designers, production engineers, fac- 
tory managers, traffic specialists, materials-han- 
dling experts, and cost analysts. 
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2 Sturdy containers developed specially for each 
type of stamping insure safe handling and opti- 
mum use of space. 



























































WDHSDHHSHppp UG 
RESESSESSN EB 
OW 





SOLID LOAD (30,000LBS) 


6 The Committee knows that close nesting really 
makes a difference in shipping costs. The box 
Car carrying components from the fabricating to 
the assembly plant can accomodate 30,000 Ib of 
rear-quarter outer panels if the gas tank filler 
pocket subassemblies are not attached. If they 
are attached, the car can carry only 17,000 lb of 
panels. Costs will be analyzed for both cases and 
compared. 
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»aved by BODY DESIGN 


BASED ON PAPER* BY 


E. R. Frost, pisector materi 








AFTER RELOCATION 
AND MODIFICATION 
OF DEPRESSION 


BEFORE MODIFICATION 
OF DEPRESSION 


tc. B- 
sec A-A He O8 


3 Stampings themselves are designed with an eye 
to avoiding denting and scratching during storage 
and transit. 





























COST OF TOOLS, 


=e eee COST OF TRANSPORTATION 
MACHINES AND LABOR AND KINDRED EXPENSE 


7 Analysts will calculate also the cost per panel 
of tools, machines, and labor to make the installa- 
tion at the fabricating plant and at the assembly 
plant. Assembly plant costs may be higher. Then 
the Committee, in making its decision, balances 
this cost difference against the saving in shipping 


costs when panels are shipped without subassem- 
blies. 
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4 Twice as many roof panels will nest in a given 


volume if weld line shown at left is used instead of 
the alternate. 








* Paper “Coordination of Engi- 
neering and Materials Handling in 
the Fisher Body Division, GMC” was 
presented at SAE National Passen- 
ger Car, Body, and Production Meet- 
ing, Detroit, March 14, 1950. 


(This paper is available in full in 
multilithographed form from SAE 
Special 
Price: 25¢ to members, 50¢ to non- 


members. ) 
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Modern Wings 





Fig. 1—Comparison of wings resulting from new (upper left) and old 
(lower right) design philosophies and characteristic modes of failure 
in buckling 








Fig. 2—Modern wing outlines showing new internal structure on left 
and old on right 





































Need Tapered 


DOPTION of a new philosophy of airplane wing 
design is the reason behind the current demand 
for tapered sheet and large pressure forgings. 
The new design philosophy aims at increasing 
wing structural efficiency to compensate, at least in 
part, for the increased bending material needed in 
high-speed, thin-wing aircraft. Application of the 
philosophy results in a wing structure consisting of 


1. An upper-surface cover continuous in the 
chordwise direction as well as in the spanwise di- 
rection, of decreasing thickness along the span, and 
capable of carrying the end load due to bending. 

2. Beam webs. 

3. Shear members connecting beam webs to covers. 

4. A lower-surface cover. 


Three general types of tapered-cover design have 
evolved. The only known practical methods for 
fabricating sheet of the size and taper they require 
are rolling, machining from flat sheet, and pressure 
forging. 

For one type of forged cover, beam sheer members 
are formed integrally with the cover. For other 
types, the separate beam shear members may be 
forged or machined from extrusions. Choice of 
fabricating methods for cover and shear members 
is governed largely by detail design considerations. 


Functions of Wing Structure 


There are six functions which the components of 
any wing structure must perform: 
. Carrying end load due to bending. 
Carrying chord shear. 

. Carrying torsional shear. 
. Carrying local airloads into beam webs. 
. Carrying beam shear. 
. Supporting and spacing upper and lower covers. 


In the past, it has been the practice to concentrate 
a large portion of the bending material in the beams. 
But jet engines have changed the picture. To take 
full advantage of jet-engine performance, aircraft 
must have thin wings and high wing loadings—both 
of which requirements call for much more material 
to take the end load due to bending and the shear 
due to torsion. 
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BASED ON DISCUSSION 


S. Joseph Pipitone 


BY 





Mr. Pipitone’s discussion was part of a three-discussion panel on 
“Significant Structural Design and Fabrication Developments” 
for aircraft. A digest of one of the other two discussions—de- 
scribing the new facility for developing forging techniques being 
set up at Adrian, Michigan—appears on page 61. A digest of the 
third discussion—describing an established production plant— 
will appear in a subsequent issue of the Journal. 


For jet-propelled aircraft, it has become impera- 
tive to use the bending material in the most effec- 
tive manner possible and to use it to perform other 
functions, too. To serve most effectively, the bend- 


* Discussion ‘The Importance of Tapered Sheet and Large Pressure Forg- 
ings in Modern Wing Design” was presented at SAE National Aeronautic 
Meeting, Los Angeles, Oct. 7, 1949, as part of Producibility Panel on 
“Significant Structural Design and Fabrication Developments.” (Com- 
plete panel is available in multilithographed form from SAE Special Pub- 
lications Department. Price: 75¢ to members, $1.50 to nonmembers.) 
Present connection: Airframe Section Chief; Canadair, Ltd 












ing material should have its centroid as close to the 
outer mould line of the wing as possible; that is, 
the bending material should form the covers. By 
spreading the bending material out and making it 
continuous along the periphery of the structural 
box, the material can serve also to carry chord and 
torsional shear, and to transmit the local airloads 
directly to the beam webs, thus eliminating the need 
for ribs. 

This absence of ribs is the characteristic feature 
of the new wings and is primarily: the reason for 
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Fig. 3—Double skin with corrugation 
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Fig. 4—Stiffened-plate cover 
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Fig. 5—Double skin with spacer 





their weighing about 10% less than the old. The 
new and the old are compared in Figs. 1 and 2, which 
visually demonstrate the change in design require- 
ments for the upper or compression cover. 

The cover material then performs four of the six 
required functions, leaving the beam webs to per- 
form the functions of carrying beam shear and act- 
ing as a support for and spacer between upper and 
lower surfaces. 

Design of these new, more structurally efficient 
wings requires substitution of the elastic stability 
theory dealing with plates for that dealing with 
columns for determining allowable critical compres- 
sion loads in the upper wing cover. 
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Fig. 6—Variation in ability to carry axial load with beam web spacing 
for three types of cover, each cover being of optimum proportions 





Manufacture of the wings requires cover material 
that is continuous between beam webs and continu- 
ous aS well as tapering in the span direction. Rea- 
son for the taper is that bending moment decreases 
along the span from wing root to tip. Therefore, 
for greatest structural efficiency, the cover material 
—which carries this moment—must vary in cross- 
sectional area from wing root to tip. Beam shear 
members should also decrease in width and thickness 
along the span because beam shear decreases and 
consequently the attachment required decreases. 


Three Tapered-Sheet Covers 


Figs. 3, 4, and 5 illustrate three types of upper 
cover designs that meet the new requirements. 

Fig. 3 is a double-skin-and-corrugation panel. 
Sheet can be tapered by rolling or machining. 
Shear members are either pressure forgings or ma- 
chine-tapered extrusions. 

Fig. 4 shows two stiffened-plate structures. In 
Fig. 4a, sheet is combined with separate extruded 
Z-section stiffeners and beam shear members. All 
three are machine tapered. In Fig. 4b, the three 
elements are combined in a large pressure forging. 
Two machining operations are required on the forg- 
ing: milling the slot in the longitudinal rib to re- 
move excess material and finishing the faying sur- 
faces at the splice. 

Fig. 5 represents the double-skin-and-spacer type 
of structure produced two ways. Fig. 5a shows two 
rolled plates with individual spacer strips fastened 
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ween them. Fig. 5b shows two machined or 
ged ribbed plates fastened together. 
rhere is room for considerable improvement in 
‘ging techniques for pressing stiffened plate and 
uble-skin-and-spacer covers. For stiffened-plate 
vers designed to carry relatively low axial loads, 
would be desirable to have cover forgings where 
1e web is about 0.25 in. thick and ribs from which 
ie stiffeners are to be machined are raised about 
25% of the web width. For relatively lightly loaded 
‘orged double-skin-and-spacer covers, web thick- 
nesses Should be approximately 0.125 in. with num- 
rous ribs raised approximately 2% of the web 
vidth. These two types of covers are very nearly 
the same structurally. Choice between them will 
depend largely on the trend of developments in 
forging technique. 
Of course, it is possible to obtain the effect of 
panwise tapering by splicing together constant- 


thickness elements with only the uppermost ex- 
tending the entire spanwise length of the wing. 
But this method incurs an appreciable weight 
penalty. 


Bases of Selection 


Choice of panel type and fabricating process de- 
pends on (1) beam web spacing and end load due 
to bending, (2) relative cost of panel types, (3) de- 
tail design considerations. 

Beam spacing is usually dictated by items to be 
contained within the wing. For low axial loading, 
corrugated panels are the most structurally efficient 
type, as Fig. 6 shows. For high loadings, the spacer 
type becomes efficient. 

Fig. 7 shows costs of manufacturing various cov- 
ers—that is, detail cost but not assembly costs. For 
60 airplanes, detail manufacturing costs of forged 
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Fig. 7—Relative cost of bending material 

1 Two machine-tapered skins, tapered 

corrugation, machine-tapered extrusion 

shear member 

2 Same as 1 except that shear member 
is forged 

3 Old-type construction with machine- 

tapered extrusion spar chords 

4 Two tapered skins with spacer and 

machine-tapered extrusion shear member 

5 Same as 4 except that shear member 
is forged 

6 Forged skin with integral shear 
member 
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Fig. 8—Large pressure forging for carrying load through intersection of sweptback wing and fuselage 


stiffened-plate-cover construction equal those for 
old-type construction. (For larger quantities, stif- 
fened-plate covers cost less than old-type construc- 
tion.) The most expensive new-type construction 
costs about 40% more and the least expensive costs 
about 42% less to manufacture than old-type con- 
struction. But detail manufacturing costs are only 
about 30% of total wing cost. Therefore, using the 
most expensive new-type cover adds only 13% of 
the total wing cost to the total detail cost, and using 
the least expensive cover reduces total detail costs 
14% of the total wing cost. 


New Covers Cost Less 


Assembly costs form a much larger part of total 
wing cost than detail manufacturing costs do. New- 
type covers require so much less assembly work than 
the old ones that the reduction in assembly costs 
equals about half the total cost of the old-type 
wings. If detail manufacturing and assembly costs 
are taken together for the 60-airplane case, the most 
expensive of the new constructions still saves 37% 
of total costs of old-type wings and the least ex- 
pensive construction saves 64%. 

Two important detail design considerations which 
influence choice of panel type and fabricating proc- 
ess are the attachment used to connect the cover 
material with the beam shear member and the rib 
required in sweptback wings at the point where 
wing direction and perhaps dihedral angle change. 
Other detail considerations are cut-outs, reinforce- 
ments for concentrated loads, and clips for attach- 
ment of auxilliary structure. 

Maximum efficiency in the attachments for cover 
and beam shear member is achieved when the rivets 
or bolts are critical in shear and not bearing. There- 
fore, the thickness of the outside material must be 
sufficient to make the usual flush attachment criti- 
cal in shear. If this thickness is greater than is 
optimum from other considerations—and it usually 
is—it is desirable to provide a spanwise pad for the 
attachment. 

Large pressure forgings and machine-tapered 
sheet are better than roll-tapered sheets from this 
consideration. With forgings, provision for the pad 
can be incorporated into the die. With sheets rolled 
flat and machine tapered, it is an easy matter to 
leave the pad along the edge during the machining 
of the taper. But with roll-tapered sheets, a strip 
must be spotwelded to the sheet to provide the pad. 
This requires a prohibitive number of settings on 
the spotwelding machine for each lengthwise run. 
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Similar factors rule: out roll-tapered sheets for 
lower surface bending material. Design require- 
ments for this part of the cover are relatively simple 
because the design load is principally tension. But 
with lower covers as with upper covers, detail design 
influences selection of type of cover and fabricating 
process. 

The composite lower-cover structure consisting of 
chord-wise formers and tapered sheet shown in Fig. 
3 is often chosen. Because the skin is ineffective 
in compression, the shear members must contain 
sufficient area to carry all of the negative flight 
compression load. Usually this means that the 
lower-surface shear connecting members amount to 
approximately half the total lower bending material. 

Avoiding connecting the formers directly to the 
shear members saves considerable assembly time, 
but is not conductive to good lateral shear carry- 
through. If the cover sheet is thin, it is wise to 
increase skin thickness where the sheet mates with 
shear members. In this case, machine-tapered 
sheet is best. 

(Actually, corrugated panels would be more struc- 
turally efficient than the skin-and-former type for 
lower-surface covers, but corrugated panels would 
cost two and one-half times as much.) 

Sweptback wings create design problems at the 
station where the change in direction takes place. 
This is usually at the side of the fuselage, where 
dihedral angle also usually changes. There must 
be a rib to accommodate the reactions caused by 
the change in direction of the end load in the upper 
covers. Forged covers can be made continuous 
across the break and can incorporate provision for 
attachment of the rib web, as Fig. 8 shows. Forged 
continuous covers are considerably lighter and 
cheaper to manufacture than discontinuous covers 
fabricated by other means. 

If built-up covers with separate shear members 
are used, designing the shear members to be forgings 
continuous across the break saves both weight and 
cost. Fig. 8 shows such a forged member designed 
for a recent Air Force jet bomber. The only ma- 
chining required was milling along the faying sur- 
face at the splice ends. 


Added Advantages of Modern Wings 


Besides the numerous weight and cost reductions 
accruing from application of the new wing design 
philosophy, there are other advantages: 
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1. The heavier cover material makes up into a 
noother wing. Also, since the cover is designed 
ot to buckle below ultimate load, it remains smooth 
flight. 

2. The surface material can be built accurately 
zainst contour boards as rigid self-contained large 
ubassemblies. 

3. Accumulated tolerances of the internal struc- 
ire are eliminated. 


4. Elimination of ribs makes possible better utili- 
zation of the wing volume as a container and for 
installation of controls, hydraulic lines, and air 
ducts, which are continuous in the spanwise direc- 
tion. 

5. There is flexibility in the internal structural 
arrangement because the beam webs can be located 
at any point along the chord consistent with ade- 
quate surface support. 


Discussion 


—Frederick A. Gruetjen 
A. O. Smith Corp 


E have developed a technique combining preforging and 

postforging with taper and contour rolling, which we 
use to produce hollow steel propeller blades. Fig. A shows 
a suggested means of applying the technique to the 
making of tapered self-reinforced wing panels. 

To produce blade center-section panels, we start with 
a flat steel blank, then preforge in our 9000-ton press to 
redistribute the metal properly for the succeeding rolling 
passes. After rolling, the rib sections are extruded and 
forged to proper shape, thickness, and contour. During this 


Fig. A—Suggested panel processing for aluminum alloy 
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operation the panel thickness is not altered by the press. 
The principles of the two-roll contour mill and the draw 
mill are shown in Figs. B and C respectively. In the two- 
roll contour mill, a smooth cylindrical bottom roll is used 
in connection with a contour-inserted top roll. Both rolls 
are power driven. A cam-operated feeder introduces the 
heated blank in proper timing with the contoured roll. 
The draw rolling mill, Fig. C, consists of a single roll and 
a Sliding table to which a die block may be fastened as 
shown. The contour can be incorporated either in the 
upper roll or entirely in the die block. We prefer the latter 
arrangement, thus using a smooth upper roll for most con- 
tours we produce. , It is obvious that the tooling for the 
draw mill is less costly than that for the two-roll contour 
mill. In addition, the draw mill permits the making of 
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Fig. B—Two-roll contour mill 
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Fig. C—Draw contour mill 
from one to four passes in one heat, which is not possible 


with the two-roll mill, particularly for thin panel sections. 
The maximum size of panel obtainable, in present equip- 





ment, is approximately 1.55 to 6 ft, whereas with larg 
furnace equipment the panel widths could be increased 

2.5 ft. With new equipment, the panel size can be ir: 
creased to any reasonable dimension that is desired. 

The results of research to establish load-end thickne 
relationships are shown in Fig. D. For our propeller bla: 
components, we have forged and rolled plates of specia 
analysis steel varying in thickness from 1 in. down to a; 
proximately 1/16 in. You will note that the characteristi 
for pressing and rolling are generally the same. Total loa 
for any thickness in the roll is, of course, very much le 
than in the press since the roll concentrates its effort o 
a narrow band of the panel only at any one time. 

Using preforging and postforging operations in con 
nection with rolling, we have been able to obtain a ri 
height of approximately eight times the rib thickness i: 
steel. For tapered wing panels where postforging ma 
prove unfeasible or difficult, we expect that a rib height 
equal to four times the rib thickness should offer no in 
surmountable difficulties. 

In our blade-making process, the component blade parts 
are produced without twist or airfoil shape, thus pro 
viding right- and left-hand blades of the same mode! 
from the basic structure. Tooling costs are thereby kept 
at a minimum by reducing original complex contour re- 
quirements and by having only one set of basic tools fo1 
either blade. This reasoning is also carried through flash- 
weld assembly. The heat-treating operation, therefore. 
is called upon to twist the blade, form it into airfoil shape, 
and accomplish metallurgical transformation by die form- 
ing and quenching. This triple operation has been de- 
veloped to the point where it is accomplished uniformly 
within 10 sec, exclusive of the time required for heating 
and metallurgical transformation. Very accurate results 
are obtained, and we believe that dural panels could be 
likewise die quenched after heat treating to obtain either 
the desired flatness or contour in the panels. For flat 
panels the die itself would consist simply of a flat plate and 
a number of suitable rectangular bars, adjustable with re- 
spect to taper and lateral rib spacing. The panels would 
be clamped between the plate and bars during cooling. 
Dimensional tolerances obtainable with our process de- 
pend entirely, of course, upon the accuracy of the tooling 

While we have used and are using various types of ma- 
chining, grinding, honing, polishing, and buffing oper- 
ations to obtain the desired final surface finish in our 
products, our hollow steel propeller blades are surface 
cleaned by fine grit blasting and final finished by an auto- 
matic mild shot-peening operation. Thus, the fatigue 
strength of the surface is increased with a surface rough- 
ness no greater than 125 rms. 
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HAT is this business of human relations? How 
does one go about learning and practicing the 
art? 

In any engineering problem, you have to ferret 
out the facts, arrange and study them, and then 
draw your own conclusions. This same method 
applies to human relations. 


Getting the Facts 


First, we should know what goes on in our own 
mind; second, what goes on in other people’s; third 
how these two sets of thoughts compare or differ. 
There will be more likenesses than unlikenesses, I 
can assure you. If, in some manner ,we could ana- 
lyze the personal desires of our associates, the con- 
clusions reached could be directly applied to our- 
selves. And if, in some manner, we could analyze 
our own personal desires, we would find that they 
could be applied directly to our associates. 

In short, what the average man wants is almost 
exactly what you want. 

We have been able to analyze thousands of work- 
ers and to write down specifically what they think 
themselves entitled to, regradless of their station in 
life. As we discuss these aims, think of them in 
relation to yourself. 


Want to be Individuals 


All people like to be treated as individuals. They 
may agree that in 95% of their habits and ways they 
conform to the average, they feel the remaining 5% 
differentiates them from the next fellow. (This is 
conservative. You may feel you differ from others 
by more than 5%.) 


* Paper “After Graduation—What,” was presented at SAE Philadelphia 
Section, Jan. 11, 1950. (This paper is available in full in multilitho- 
graphed form from SAE Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers. ) 
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Practically, this means people like to be recog- 
nized for themselves; don’t like to be taken for 
granted as are tools, structures, and other inanimate 
objects common to industrial life. 

The thinking and work habits of people are merely 
a manifestation of their personal characteristics. 
This is better understood when you become aware 
that workers cannot be moved around unthinkingly 
or changed from job to job as a machine tool can be. 
The right type of worker is not only conscious of 
being an individual, but also takes pride in his in- 
dividuality—and will take pride in his work if 
allowed. 

When people are recognized and treated as indi- 
viduals, their unusual and peculiar abilities become 
apparent. A wise employer makes the best use of 
these unusual talents both to further his business 
and to keep the individual happy and efficient. 


Want to Know Progress 


Next, the average man is much interested in 
knowing how he is getting along. This doesn’t 
necessarily mean he is eager for praise; he is also 
ready for constructive criticism if his performance 
warrants it. Usually, no man can improve unless 
he is told about his deficiencies and told in enough 
time so he can do something about it. Likewise, if 
he is doing something correctly, he would like to 
know so he can work in the assurance he is on the 
right track. 

Each worker, without exception, feels he should 
be given credit when it is due. He doesn’t expect 
praise for an ordinary day’s work, but he does ex- 
pect recognition for additional contributions that 
mark him as a superior worker. Unfortunately, this 
normal desire is often overlooked—and good deeds 
may go unnoticed. 


Continued on page 40 
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Smoke and Odor Problems 


NCREASED use of the diesel engine on the West 

Coast has made the public acutely aware of and 
annoyed by the smelly black plume that these en- 
gines often leave in their wake. 

Along business and residential streets, drifting 
carbonaceous smoke from diesel-operated vehicles 
is creating a bad public reaction and on the high- 
way, other vehicles passing through such smoke 
may get microfilm-coated windshields, both inside 
and out, especially in cool, humid weather. It is 
even being alleged that areas adjoining major high- 
ways are suffering rental drops because of this 
smoke. 

The condition has become so bad that in some 
areas law have been passed limiting the amount of 
smoke that may be emitted in a specified time. If 
ways of decreasing both visible smoke and odor 


fumes are not developed and widely adopted soon, 
diesel operators will have more of these regulations 
on their hands. 


Diesels Need Dense Air 


Like man, the diesel engine is a dense-air breath- 
ing machine. Anything that tends to lower the 
density of the air reaching the diesel’s cylinders 
causes incomplete combustion and decreases the 
ability of the engine to do useful work. When com- 
bustion is poor, conditions for smoking are good. 

The amount of air reaching the cylinder can be 
lessened—and thus the amount of smoking in- 
creased—for a number of reasons, such as: 

1. An increase in altitude. 

2. An increase in air intake temperature. 

Of course, an increase in fuel injected into the 








Just as presentation of the paper was begun 
at the SAE National Diesel Engine Meeting, 
the faint rumbling of a diesel truck approach- 
ing from a distance was heard by the audi- 
ence. The truck was picking up speed gradu- 
ally and the powerful engine’s exhaust sound 
practically caused the audience to “duck” as 
the roar passed through the room and the 
sounds of the tires on the pavement and the 
exhaust faded, only to have another diesel 
truck “pass through the audience.” This 
well-done tape recording of diesel exhaust 
noises on the Los Angeles-Bakersfield Ridge 
Route was intended to emphasize a major 
point, that public relations could be greatly 
improved if diesel exhaust noises were con- 
trolled. 


Later, in the discussion, an inquiry regard- 
ing the public’s attitude toward highway die- 





sels was answered with another sound record- 
ing—this time by interviews with property 
owners, business men, car agency personnel, 
and citizens. This recording was made in the 
city of Burbank at a corner where truck traffic 
is diverted from the main highway to bypass 
the city. Caustic comments regarding odor 
and smoke as well as noise were clearly heard 
whenever the diesel exhausts did not overrule 
the microphone. Just as one commentator 
stated that “the drivers can see you working 
some kind of machine and aren’t making as 
much noise as usual,” several diesels passed 
by and the rest of the comments were lost. 


These tape recordings have been made 
available to the diesel industry, who have 
spent considerable time in evaluating the 
sounds of many diesel trucks and buses in 
regular daily highway service. 
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cylinder that is not accompanied by a corresponding 
increase in air would have the same effect, such as 
when the driver lugs the engine, or when the fuel 
pump is adjusted to give an overrich mixture. 

Some types of fuel are also known to smoke more 
than others, and fuel that is contaminated may 
smoke badly. 


Effect of Altitude 


When diesel-powered vehicles operate at high 
altitude—as they do on some runs on the West 
Coast—there is a noticeable increase in black smoke 
from the exhaust because less air is fed to the 
cylinders, while the fuel pump continues to inject 
the same amount of fuel as at sea level. Thus, ex- 
cessive richness of the mixture results, causing in- 
complete combustion. 

Fortunately, centers of population at these alti- 
tudes are few, so that actually the number of smoke 
complaints decreases with altitude. 


Effect of High Air Intake Temperatures 


When the ambient air temperature is high, exces- 
sive smoking may occur, again because the density 
of the air is less than it is at lower temperatures. 

Some West Coast Operators in regions of high 
temperatures put their air cleaners—considered a 
necessity in southern arid desert regions—outside 
the hood space, so that relatively cool air will reach 
the air intake manifold. 

In the North, where dust and abrasives are not as 
prevalent, one large operator has completely re- 
moved all forms of air filters and restrictions and 
has put a “horn of plenty” type of scoop with a 
coarse butterfly screen over the large entry, which 
is located about 7 ft above the ground. Reports 
show less smoke, because of improved combustion 
efficiency, as well as longer valve and ring life and 
more power at the higher altitudes. 

West Coast operators using the Cummins 6-cyl 


* Paper, “West Coast Diesel Smoke and Odor Problems,” was presented 
at the SAE National Diesel-Engine Meeting, St. Louis, Mo., Nov. 2, 1949. 
(This paper is available in full in mimeographed form from SAE Special 
Publications Department. Price: 25¢ to members, 50¢ to nonmembers. ) 


JULY, 1950 


“H” engine have gained extra displacement—and 
thus extra air to burn the fuel—by increasing the 
bore from 4% in. up to 54 in. This change has also 
provided an extra 15 hp—bringing it up to 165—for 
the extra displacement was sufficient to allow even 
more fuel to be injected into the cylinder and still 
provide less smoking than before the change was 
made. 

In addition, a supercharger—usually the Roots- 
type blower—can be used to reduce smoking because 
more air can be fed to the cylinders. Since this also 
generally provides more air than the original 
amount of fuel recommended for the unsuper- 
charged engine, again fuel injection can be in- 
creased to give more engine power. Provided the 
extra fuel is not excessive, smoking will still be 
reduced. 

For example, when a supercharger is added to the 
165-hp Cummins 6-cyl engine, the power is raised to 
225 hp. 

Several small operators are using water injection 
on Cummins “H” engines. It is claimed that they 
can operate over the mountains better, but the 
claims still require checking. One type of system 
employs a water-wetted air-filtering medium, which 
primarily cools the incoming hot desert air by 
evaporation. 

During rainy weather or snowstorms, the exter- 
nally mounted oil-bath air cleaner causes power 
losses, if water, snow, or ice can enter the oil reser- 
voir. The oil is lifted and consumed as fuel and the 
water freezes and cuts off the air. 


Odor 


Although odor is not considered as important as 
smoke, less is being done about it. 

Wherever traffic congestion exists, exhaust con- 
centrations soon reach a physiological limit for 
many people, especially those with pulmonary 
trouble. There is no question that gasoline engines 
contribute a very large part of air contamination, 
but it is also true that the odor from kerosene-burn- 
ing 2-cycle diesels is distinctively different, and is 
easily distinguishable from that of gasoline engines 
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or 4-cycle diesel engines operating on regular-grade 
diesel fuel. 

For instance, No. 1 diesel fuel, which is kerosene- 
like in character, has a distinct odor, which is pun- 
gent and sometimes causes eyes to smart. This fuel 
is often used in city-type buses, and, where traffic 
is heavy, may be quite objectionable to many people. 

Also, when buses are fitted wih torque converters, 
which permit the engine to reach governed speed 
quickly, a blast of hot gas is thrown out as the bus 
gets under way that may be very annoying to some 
people. Modern cars, with their low passenger 
seating level and with outside air ducts even with 
the exhaust of the bus shy away from these vehicles, 
whenever possible. 

Traffic officers on streets newly franchised for 
diesel buses are conscious of this change in odor 
and, by the end of their tour, feel its effects. 

It is easier to place the blame on the manufac- 
turer than on the user, since travelers all over the 
country notice the same type of odor from the same 
kind of vehicles. This does not exonerate the 
careless maintenance and inevitable failures of 
some parts of the mechanical injection system, 
blower, valves, rings, or effects of fuel contamina- 
tion, which can change a satisfactory exhaust con- 
dition to an unsatisfactory one. 

Most 2-cycle buses used on long-distance opera- 
tions have regular gearshifts rather than torque 
converters. Furthermore, many burn regular-grade 
fuel part of the time to obtain more power. They 
also contain the latest engine modifications to en- 
sure greatest air delivered to the cylinders by the 
blower. These things all help to control smoke 
and odor, except for the possibility that the driver 
may lug the engine and thereby cause excessive 
smoking. Experience on the Coast proves the value 
of extremely clean fuel at the injector, in order to 
minimize some of the conditions that lead to smoke 
and odor. 

Regulations 

The state of California includes regulations con- 
cerning smoke in its Health and Safety Code. In 
addition, the county of Los Angeles has its own spe- 
cial regulations covering visible smoke from stacks, 
which includes both railway and highway diesels. 

Both Los Angeles and California use the Ringel- 
mann chart as the basis for smoke citations. This 
chart provides four smoke gradations (omitting 
100% white and 100% black), which represent in- 
crements of 20% in blackness. No. 1 is 20%, No. 2 
is 40%, and so on. 

The State Health and Safety Code states that, 
“a person shall not discharge into the atmosphere 
from any since source of emission whatsoever any 
air contaminant for a period or periods aggregat- 
ing more than three minutes in any one hour that 
is: 

(a) As dark or darker in shade as that designated 
as No. 2 on the Ringelmann chart, as published by 
the U. S. Bureau of Mines, or 

(b) Of such opacity as to obscure an observer’s 
view to a degree equal to or greater than does the 
smoke described in (a). 

Actually, a No. 2 smoke rating is borderline and 
difficult to prosecute in court, therefore, only the 
No. 2.5 and worse are included in the final compari- 
son. 
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In the Los Angeles area, the regulating body is tr 
Air Pollution Control Board. Board inspectors trav: 
around in the official patrol car—two inspectors t 
a car—and are legally authorized to stop any high 
way vehicle violating the ordinance. 

Both inspectors and driver sign a “Notice o 
Citation.” The Board mails a copy to the vehicl: 
owner, together with a form requesting informatio: 
as to the cause of the smoke and what steps hay: 
been taken to eliminate it. At the next meeting 
of the Board, the Citation is discussed and, if the 
truck has not been cured of its trouble to the satis- 
faction of the inspectors, who check the vehicle o1 
the road, the owner and driver are brought before 
the Board, which then recommends that legal action 
be taken. 

This system has produced results, it is considered 
fair by all, and, in addition, maintenance men are 


now making a great effort to improve the quality 
of their work. 








Discussion 


Fuel Properties 
Need More Study 


Excerpts from discussion 


by H. D. Young 


Sinclair Refining Co 


OST of us are fully aware that, under certain operating 

conditions, too-heavy fuels (and it is a moot question 
just what constitutes a too-heavy fuel) will cause objec- 
tionable exhaust smoke. On the other hand, fuels classi- 
fied as light grade, while usually effective in reducing ex- 
haust smoke, can cause a lot of trouble in the form of odor 
and lachrymation. Too often smoke, odor, and lachryma- 
tion are loosely referred to as meaning one and the same 
thing. They are not. We can have lots of smoke, reason- 
ably good odor, and a minimum of lachrymation. We can 
also have little smoke, obnoxious odor, and serious lach- 
rymation. We can have excellent odor and very serious 
lachrymation. It can, therefore, be seen that the basic 
problem is somewhat more complicated than merely 
changing from, say a No. 2 type of fuel, to a kerosene. 


Internal Fuel Cleanliness 


Mr. Grunder has mentioned cleanliness of fuel as being 
important in regard to smoke. We might go a step further 
and point out that internal fuel cleanliness (call it fuel 
deterioration, if you wish) might well cause trouble and 
should be looked into closely. It is known that, when cer- 
tain offending fuels are cleansed of their products of de- 
terioration, exhaust smoke and odor performance can be 
improved. 

We don’t know enough about the ramifications of vola- 
tility of diesel fuels and its effect on engine performance 
as regards exhaust smoke and odor. Likewise, we don’t 
know enough about fuel ignition quality. Throughout the 
years we have taken for granted that cetane number was 
the all-important quality of a fuel. It is an important 
factor, but there are indications that combinations of 
cetane number, rate of burning, volatility, and the like, 
may be of even more significance. 

On the basis of work already done, there are indications 
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.at fuel composition, in addition to the conventional 

yysical and chemical properties, may be an important 

iterion of exhaust smoke and odor. 

I have always been struck by the oddity of the fact that 
sfiners have available a whole array of fuels of various 
ypes worthy of study, whereas the engine builder has the 
ngines on which studies can be made. Very often, how- 
ver, both the refiner and the engine builder are poles 
_part when it comes to exploring the mutual relationships 
1f the two products. Some very wonderful progress can 
be visualized if both get closer together, either individually 
yr collectively on problems of common concern. 


Railway Diesels 
Are Good Boys 


Excerpts from discussion 


by M. A. Pinney 


Pennsylvania Railroad 


PAMPHLET put out by the Los Angeles Office of Air 

Pollution Control and the University of California at 
Los Angeles entitled, “Exhaust Gases—Their Relation to 
Atmospheric Pollution,’ which includes a survey of the 
available literature on the subject of diesel-engine exhaust, 
includes the following statement: “It is the opinion of 
most authorities that there is no excuse for smoke or 
odiferous exhausts from either gasoline or diesel engines. 
The remedy for this nuisance lies purely in the hands of 
the operators. When bus and truck fleets are kept in 
good mechanical condition and are properly operated, 
their exhausts do not contribute to the pollution of the 
atmosphere. This is evidenced by the fact that railroad 
diesels are very light offenders in respect to smoke and 
odor.” 


Why Railroad Diesels Don’t Smoke 


From this I conclude that the railroad diesel has not 
been the subject of much adverse criticism in so far as 
exhaust smoke and odor are concerned. 

There may be several reasons for this: First, to obtain 
acceptance the diesel locomotive had to be an efficient 
machine because only on the basis of economy of opera- 


tion has it been able to sell itself to the American rail- 
roads. This has resulted in the designer producing an 
engine that is an efficient performer, which is another 
way of saying a smokeless performer. Second, the rail- 
roads try to have their diesels maintained and operated 
by specialists. The railroads have spent considerable time 
and effort in training the men who maintain their diesel 
engines, as well as the men who operate the locomotives. 
Speaking from my experience on my own railroad, injector 
settings and other engine adjustments are made only at 
maintenance terminal points by men who have been 
trained in this work. Engine adjustments and other 
tinkering with engine and appurtenances between terminal 
points by men not qualified in engine maintenance is de- 
cidedly frowned upon and every effort is made to discourage 
it. Some of the engine adjustments have been redesigned 
on our insistence so that they are sealed to avoid such 
tampering. 


But Railroad Diesels Can Smoke 


There is no question that the railway diesel engine can 
smoke. I have seen cases, fortunately at infrequent inter- 
vals, of diesel locomotives putting out smoke that could eas- 
ily qualify as a No. 4, and that would certainly have been 
classed as a violation by smoke inspectors. In a railroad 
diesel there is little the operator can do to cause this 
smoke, and since my railroad does not operate at high 
altitudes it cannot be blamed on lack of oxygen due to 
rarified atmosphere. It can only reflect engine conditions, 
which is another way of saying it reflects engine mainte- 
nance. In the cases just referred to possibly injector set- 
tings and adjustments were not correct, or rings were stuck, 
permitting loss of compression. 

In recent years there has been an increasing trend for 
various communities, large and small, to pass ordinances 
establishing smoke and air pollution control boards. One 
of the principal targets has been the steam locomotive, 
and in more than one instance such ordinances have been 
passed purely to force the railroads operating through the 
community to substitute diesel locomotives for steam. So 
far, I am of the opinion the diesel has lived up to these ex- 
pectations, and it has not yet become the target for further 
ordinances to control the effect of its exhaust. In the 
meantime, those of us interested in the welfare of the rail- 
road industry have it in our hands to prevent entirely, or 
at least to hold off for a considerable time, the enactment 
of such ordinances. This can be done by adequately and 
properly maintaining our diesels, giving lubricating and 
fuel oils the necessary attention, and promptly investi- 
gating and taking corrective action whenever conditions 
arise that cause excessive smoke and odors from diesel 
exhausts. 





New Iron 


New and revised SAE specifications for lron and 
Steel are now available separately in booklet form 
—just as they appear in the 1950 SAE Handbook. 
The 1950 standards include several new Hardena- 
bility-band specifications; revisions in heat treat- 
ments and characteristics of steels; and a new sec- 





& Steel 


Specs 


tion on methods of measuring case depth of heat- 
treated steels. 


Copies may be obtained from SAE Special Pub- 
lications Department, 29 West 39th Street, New 
York 18, N. Y. Price: $1.50 each to SAE mem- 
bers; $3.00 to non-members. 
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HE gas turbine in the Rover Co., Ltd. car is simple 

in design and the vehicle it powers is easy to drive. 
The official Royal Automobile Club tests of the car, 
in which I participated as a member of the Techni- 
cal Committee, left me with pleasurable astonish- 
ment at the degree of excellence and entire ease of 
handling this unique vehicle. 

The neat, square-looking powerplant unit is simi- 
lar in overall dimensions to the piston engine it 
replaces. But for the normal electric starter, it is 
externally clean, having far fewer accessories than 
an ordinary car engine and no other extraneous 
electrical gear. Fig. 1 is a schematic of the power 
turbine principle. 

Two large upturned, square exhaust stacks, one 
on each side, conduct the turbine exhaust away on 
the experimental Rover. Since the gas has been 
expanded twice through two turbines, its velocity 
does not exceed 100 mph. (By comparison, the blast 
of a jet propulsion unit may be 1200 mph.) 

There are two combustion chambers fed with air 
by a centrifugal compressor, which has a fully- 
shrouded impeller. The fuel—which may be gaso- 
line, kerosene, or diesel oil—is sprayed into these 
chambers and burns continuously. From these 
chambers the heated air and combustion products 
are delivered to the first turbine, which is used 
solely to drive the compressor. After leaving this 
first turbine, the gas is conducted to the second or 
power turbine. The power turbine, mechanically 
independent of the compressor turbine, is geared to 
the rear axle to drive the car. 

Of course there still remains some heat in the gas 
stream after it has left the second turbine. In cer- 


° Talk “The Rover Gas Turbine Car,” was presented at SAE Detroit Sec- 
tion, April 24, 1950. 
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Author Geoffrey Smith, seated behind the wheel of the world’s first gas turbine powered automobile, tells about . . 





Rovers 


Operation and 


tain designs furnished with a heat exchanger, this 
is used to preheat the air before it enters the com- 
bustion chambers. This improves thermal efficiency 
and in turn reduces the rate of fuel consumption. 
A heat exchanger is not fitted to the present Rover 
unit, but such experiments are being actively pur- 
sued to attain greater economy. 

From the second turbine, power is transmitted by 
a short, stiff shaft to a single helical reduction gear- 
ing and then by a short propeller shaft to the offset 
differential gear of the rear axle. Ratio of reduc- 
tion gearing between power turbine and rear wheels 
is about 25 to 1. 

Note that there is no mechanical connection be- 
tween the two turbines. When the load is increased, 
as in climbing a hill, the power turbine will be 
slowed down; but the compressor turbine will con- 
tinue, virtually unaffected, to supply all the air re- 
quired for combustion. At starting, when a high 
torque is necessary, the compressor turbine will run 
at full speed while the work turbine will smoothly 
pick up the load from standstill when the brakes 
are released. 

The present Rover engine develops nearly 200 hp. 
It idles at 7000 rpm and turns up to about 40,000 
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n at full speed. A future design is smaller and 
\l be fitted at the front of the car. Since gas 
rbines cannot be reversed, a simple reverse gear 
s to be fitted to ensure roadability and conforma- 
lity with the law. 

The Rover gas turbine car was tested by the Royal 
itomobile Club March 8 and the official test report 
shown in Fig. 2. 


Operating the Turbocar 

Starting is prompt and no warm-up is necessary 
ince there are no sliding frictional surfaces to be 
ibricated. The two-pedal control is simplicity in 
tself. Only accelerator and brake pedals are re- 
quired since there is no change speed gear box or 
clutch. It is impossible to jerk the car forward on 
starting; depressing the accelerator simply provides 
enough energy in the gas stream to rotate the power 
turbine, much like a fluid drive. 

Starting technique is to turn on a switch which 
operates the Lucas car-type electric starter. This 
energizes the Lodge ignition plugs—there is a plug 
in each of the two combustion chambers. The com- 
pression forces air through the combustion chamb- 
ers and into this air fuel is sprayed through atom- 
izers by a mechanically driven pump. 


Turbocar 


BASED ON TALK* BY 


G. Geoffrey Smith, Directing Editor of Autocar and Flight, Iliffe G Sons, Ltd 






Fig. 1—The diagram at right above is a schematic of the Rover car's 
gas turbine engine. Note that it has two turbines—one to drive the 
compressor, and the other, not tied to the first, to deliver power to the 
rear wheels. The diagram shows the relationship between the turbine’s 
operation and the cycle of the piston engine, although the two are not 
readily comparable. (This diagram is from The Autocar.) Above is the 
Rover No. | gas turbine for cars, a predecessor of the engine currently 
powering the car, which produces about half the power of the current 
engine 
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In a few seconds the “light-up” is effected. When 
the compressor is turning at a rate sufficient to sus- 
tain combustion, the turbine settles to its idling 
speed of about 7000 rpm. The electric current is 
then automatically cut off and the mixture con- 
tinues to burn continuously without any sparking 
apparatus. The separate power turbine, connected 
through reduction gearing and a shaft to the rear 
axle, remains stationary. 

Depressing the accelerator increases the rate of 
fuel delivery and releases more heat. The com- 
pressor-turbine then rotates at high speed and the 
airflow is increased. When sufficient energy has 
been built up in the gas stream to turn the power 
turbine, the brakes can be released and the car will 
creep forward almost imperceptibly. However, if 
the accelerator is opened generously, the car will 
gather speed in a very brisk manner, matching 
acceleration of the most powerful conventional car. 

An imposing group of over a dozen instruments 
confronts the driver, as shown in Fig. 3, but most of 
them are specially applied to the prototype for re- 
cording temperatures at various points, compressor 
pressure and oil pressure, and to provide data for 


future experiments. Turn to next page 
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THE ROVAL AUTOMOBILE CLUB 
83. Pail Mall, London, 8.W.1. 


REPORT OF TEST 
ON 
A ROVER GAS TURBINE CAR, 
WEDNESDAY, MARCH 8TH, 1950. 


Held under the observation of the Engineering and Technical 
Department of the Royal Automobile Club 


The Rover Company. Ltd., Solihull, Birmingham, England, entered 
a Car fitted with a Gas Turbine Power Plant for Test. 
The following leading particulars apply to this car:— 


Wheelbase: 9ft Sin 
Track 4ft 4in 
Type of Body: Open 
Number of Seats: 2-3 


The general design of the car, apart from the power unit and 


transmission, was on conventional lines. and its external appearance 
normal. 


The Test was held on the Motor Industry Research Association 
Proving Ground circuit at Nuneaton, Warwickshire, and at the time of 
the Test the surface was dry, = weather calm, wind speed 5 m.p.h 
temperature 54 deg F, Barometer 30.1 


The Entrant porenees | the Test to aes the progress achieved by The 
n Sas 


Rover application of the Turbine as a power 
plant for Road Vehicles. 





p.b., 








The power plant, which is ted i diately ahead of the rear 
axle, consists mt 4 contettugal compressor,’ dua! combustion chambers, 
a single-stage compressor turbine, and an independent power turbine. 
The latter is positively coupled through gearing, Mncorporsting &@ reverse 
gear, to drive a conventional rear ax 

The fuel used was kerosene. 


The method of starting is by a norenat car type electric starter, 
with push button on the instrument pane 


The time taken to start the power unit a to run up to idling os 
was 13.2 seconds, and the car moved forward in a further 3.4 seconds. 
Control is simple from standstill to maximum speed, and is solely 
mea: of the - eed pedal, the only other driving control 
being the brake peda! 
A lever operates the reverse gear, which functioned normally. 


The car was driven for five laps on a circuit of the Proving Ground 
measuring approximately 2.75 miles per lap, during which The Royal 
Automobile Club Observers travelled alternately as drivers and 
passengers. 


No attempt was made to attain maximum speed, but during.the course 
of the Test a speed exceeding 85 m.p.h. was readily attained, at which 
speed the compressor-turbine revolution counter indicated 35,000 r.p.m. 

In a test of acceleration from standstill, the car smoothly attained 
60 m.p.h. in 14 seconds. 

Although no provision for silencing the exhaust was observable, the 


volume of noise was not excessive or unpleasant, but was naturally 
accentuated during acceleration. 





G. GEOFFREY 6MITH, 
Member of 
Engineeri 
& Technica! Committee. 


nginee 
Engineering & a ‘Technical Department. 








Fig. 2—This is the official report issued by the Royal Automobile Club on its test of the Rover gas turbine car 


Most important instrument for the driver is the 
tachometer, indicated speed of the compressor-tur- 
bine. It has two needles superimposed. To see 
the larger needle spinning around to register revo- 
lutions in thousands per minute and a smaller hand 
to record the speed in tens of thousands is some- 
thing new in automobile experience. 


Resembles Self-Shifting Drives 


Depressing the normal accelerator and releasing 
the foot brake causes the car to move off smoothly 
and progressively, fast or slowly, at the will of the 
driver. There are no gears to engage, and no 
clutch—a most important feature of the double tur- 
bine design. In effect you have an automatically 
operating torque conversion system—fluid drive, in 
fact, with air as the medium, and the compressor- 
turbine cannot be stalled when applying the load. 





Fig. 3—The turbocar is equipped with more than the usual amount of 


instrumentation to gather engineering data. Note the accelerator (at 
left) on the floor board and the brake pedal 





Opening up the engine, which naturally becomes 
noisier as the speed goes up, gives one the sensation 
of being swept forward in a lively yet smooth man- 
ner. A characteristic of the rotary motion turbine 
generating continuous power is its vibrationless 
running. 

On one run around the track the speedometer 
showed 89-90 mph while the compressor-turbine 
registered 36,000 rpm. Iam satisfied, however, that 
there is still more speed available, for the designed 
speed of the turbine is 40,000 rpm. My estimation 
of the speed capabilities of the car, as at present 
designed, would be over 100 mph. 


Acceleration Is Rapid 


But ultimate speed is not by any means the sole 
criterion for judging a modern car. Even, smooth, 
and rapid acceleration is a greater attribute. Ac- 
cordingly, we tried two starts from zero to 60 mph. 
The first was not exceptional, as I started slowly 
and did not attempt to build up turbine speed until 
I received the signal to start from the holder of the 
stop-watch. On the second attempt, the car was 
held stationary by the brakes until the turbine 
really was turning and giving considerable power. 
On releasing the pedal, one felt a sensation of being 
catapulted forward in a surge of power and the 
stop-watch showed exactly 14 sec to attain a speed 
of 60 mph. 

When at speed, the car emits no more noise 
than a sports car, yet suggests a supercharged rac- 
ing car by reason of the hissing created by the mass 
throughput of air. There is an absence of me- 
chanical noise since there are no valves or tappets. 
Experiments may show that it will be possible to 
quiet the exhaust, while a filter for air inlet, essen- 
tial for road operation, also would reduce noise at 
the intake. The noise is not objectionable at pres- 
ent, but is pronounced when accelerating and is 
then suggestive of a large blowtorch. 


Continued on page 62 
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ody Engineer Today 
Needs Follow-Through 


EXCERPTS FROM PAPER* BY 


a. J. Cronin, General Manager, Fisher Body Division, General Motors Corp. 





HE body engineer of today cannot limit his job 

to satisfaction of the stylist’s concept. The job is 
not done until his design can be confirmed by the 
procurement section as obtainable at a reasonable 
price—until it is ok’d by die designers and produc- 
tion engineers as lending itself to effective and low 
cost tooling and processing. His design must con- 
template the reduction to absolute minimum the 
errors incident to the application of human hands 
in assembly to the end that quality of product is 
forever guaranteed. And finally, there must be in 
the design assurance that it will stand up for the 
life expectancy of the automobile without the need 
for expensive field service replacement or repair. 

These are the quality standards against which the 
body engineer today must inspect his job of en- 
gineering. He must apply these inspection gauges 
not only to components made of cold hard steel but 
also to the soft weave of interior fabrics . . . to glass 
... paint ... rubber and all the other materials 
from which the end product evolves. 

And this total usage is quite impressive! While 
the figures for the entire body industry are not 
available, those of the Fisher Body Division alone 
can be safely multiplied by two to arrive at an ap- 
proximation. For the year 1949, our engineers 
controlled in design and specification the usage of: 
1,160,000 net tons of sheet steel, equal to a curtain 
26 ft high around the boundary lines of the United 
States . . . 51,000,000 sq ft of glass . . . 17 sq miles 
of upholstery fabrics, a blanket over all of Manhat- 


* Paper, ““The Body Engineer’s Place in the Automotive Field,”” was pre- 
sented at SAE Detroit Section, Feb. 27, 1950. (This paper is available in 
full in multilithographed form from SAE Special Publications Department. 
Price: 25¢ to members, 50¢ to nonmembers.) 
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tan Island . . . 78,000,000 lb of cotton, the equiva- 
lent of eight dresses for every woman and girl in 
the country . . . 9,000,000 sq ft of leather .. . 150,- 
000,000 ft of copper wire .. . nearly 170,000,000 ft 
of rubber weatherstripping. 

Consider the impact of an error in specifications 
which could result in the waste of one one-thou- 
sandth in any of these totals! 

Take another example: I have mentioned as one 
inspection gauge: “The design must stand up for 
the life expenctancy of the automobile without the 
need for expensive field replacement or repair.” 
In 1949, our great automobile industry built almost 
5,000,000 passenger cars. 

Presume for a moment one common error on all 
those cars—an excusable mistake in the specifica- 
tion of a machine screw that will not stay tight. 
I ask you, who wants to stand the cost of service? 

Our need today is for foresightedness—the eyes 
of our body engineers must be trained to see through 
a clay or plaster model. They must visualize de- 
tails of fabrication and assembly so the initial de- 
sign becomes the best design, one that can stand 
until the next evolution in styling requires a change. 
It is not enough that this initial design be practical 
and manufacturable. It must be the most practical 
design that can be manufactured. It must provide 
fabrication and assembly in the easiest manner with 
the minimum of time, cost and effort, using equip- 
ment then available or obtainable. 

The engineer must be more discriminating than 
our customer. It seems paradoxical that—while a 
wind whistle in the fireplace at home is accepted as 
standard and the slam effort on the slightly hinge- 
bound grade door is not too annoying; though the 
cushion height on our living room chairs and daven- 
ports may vary up to 2 in. and their depth up to 5 in. 
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—these tolerances become intolerable when that 
grand guy, the American public, settles himself be- 
hind our steering wheels. And that’s as it should be, 
because, you engineers have invited that kind of 
nice discrimination from our customers. 

The body engineering function is, I think, broader 
than is generally realized. From acceptance of the 
Stylist’s concept, it involves: Making full scale 
blackboard drawings, full size clay models, trim 
bucks, the necessary plaster models of the whole or 
of sections as required, and finally complete wood 
and metal models including proposed interior de- 
signs. Next, design of the interior structure to give 
the body the required stamina, comfort and safety. 
Then, determining how the body can best be engi- 
neered, structured and manufactured. This in- 
volves breaking the design down into parts for fabri- 
cation, determining shear lines and sub-assembly 
sections. Finally, fixing the exact contours and di- 
mensions and setting specifications on each part, 
each sub-assembly and the body as a whole. 

Throughout this functioning is the need for lia- 
ison with die design and production engineers to 
satisfy processing demands. 

Perhaps, liaison is not the right word to use here. 
There must be the closest kind of correlation be- 
tween design and tooling, especially in these days 
when the cost of tooling for body dies reaches astro- 
nomical figures. Here perhaps, is a fertile area for 
engineering improvement. Let the initial designers 
then be sure—through consultation with die de- 
signers, and with jigs, fixtures and assembly tools 
designers—that their design lends itself to the 
lowest cost tooling possible. There is, too the ne- 


cessity for continual research in an effort to antici 
pate and solve future problems. 

If I may be permitted to crystal-gaze, I migh' 
point up some of those problems as being: (1) mor: 
effective use of interior cubic without increasin: 
outside dimensions or weight; (2) an even greater 
degree of visibility than exists in the most moder: 
design, which carries with it technical questions oi 
beam and torsion; and (3) the perennial problem of 
reducing blind spots through the reduction of pillar 
sections. 

It is essential that engineering maintain testing 
laboratories for the continual testing of parts of our 
own make and those purchased from our vendors. 

In addition, the body engineer faces many prob- 
lems arising from the very size of the industry. 
Today parts and components often must be as- 
sembled away from the point of fabrication. This 
situation give rise to the need for engineering con- 
sideration to the most effective means of handling, 
shipping and packaging in order to attain maximum 
utilization of cubic space. 

Broad as is the body engineer’s function, he still 
has a chance to raise his sights, for I am convinced 
he has not yet attained the limit of his potential. 

While finding and solving the new technical prob- 
lems which will come his way in the future evolution 
of design, our engineer—if he is to deserve the title 
aptly given him as “The commissioned officer in the 
army of industry’—must establish closer liaison 
with the production man in fighting the battle of 
cost. To do this will require that he develop an 
even greater awareness of the production problems 
arising out of design. 





ENGINEERS AND HUMAN RELATIONS 


Continued from page 31 


Concrete financial recognition is stimulating, of 
course, but it stands fourth in the list of things the 
average worker wants. Ahead of remuneration in 
the aims of the average worker, experience shows, 
come job security, a sense of being a part of a work- 
ing team, and desire for interesting work. 

So, the kind of recognition of progress talked 
about here is highly appreciated by the good worker. 


Engineers in Human Relations 


The average engineer does not remain long in 
work that is exclusively technical. He soon finds 
himself assigned to supervisory duties which imme- 
diately involve other human beings. This work 
may be minor, but as soon as one person tells an- 
other that he must do thus and so, that first person 
becomes a supervisor. 

Technical background is necessary in engineering, 
but real success in life depends more on ability to 
handle people satisfactorily. No matter what you 
want to accomplish, your associates really determine 
your success. Their attitude toward you will de- 
pend entirely on the way you have treated them. 

No matter how well you learn the principles of 
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human engineering, things will sometimes miscarry. 
You will need all your skill to bring them to a 
satisfactory settlement .... Workers get upset, and 
when they are upset a problem or a situation very 
often accompanies this condition .... Here’s a little 
formula that may help to solve such problems when 
they arise: 

First, get all the facts regarding the case—not 
rumors or opinions. Next, study them—as in any 
engineering problem. View each of the facts in its 
right light and tie it up with the whole. Then you 
will get a clear picture which will help to arrive at a 
fair decision. 

Once you have decided on a plan, take action 
promptly. 

But that’s not all—because you are primarily 
interested in solving the problem so it no longer re- 
mains a problem. 

Therefore, you have to observe results and check 
them carefully—to see if this has been accom- 
plished. 

Do these things in the order named, and you will 
be in a pretty good way to solve your human engi- 
neering problems succesfully. 
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Suspensions 


EXCERPTS FROM PAPER* BY 


V. D. Polhemus,  sssession envine 


r, General Motors Cor; 





Polhemus breaks down secondary ride vibrations of rear suspen- 
sions into fundamental components and shows how they combine to 
form complex motions. 


He also gives design tips on how to overcome various hop tendencies 
of wheels and axle. 


This is the second half of a two-part series on secondary ride mo- 
tions. The first on front suspensions by Clark A. Tea, Ford Motor 
Co., was printed in the June issue of the SAE Journal. 


HE basic secondary motions in rear suspensions— 

tramp and parallel hop—stem from three trans- 
latory and three rotational motions of the rear axle. 
Parallel hop breaks down into power hop and brake 
hop, which can be controlled by design in five ways. 

To better understand the two fundamental sec- 
ondary motions and what they are composed of, let 
us focus first on the six degrees of freedom of the 
rear axle, representing the unsprung mass of the 
rear suspension. These are shown in Fig. 1. They 
can be resolved into three translatory motions, each 
of which is in a plane perpendicular to the planes 
of the other two, and three rotational motions, each 
around an axis perpendicular to the axes of the 
other two. 

The axle can shift linearly with respect to the 
chassis in three directions—x, y, and z. And it can 
rotate around the three axes to produce the rotary 
motions 6,, 6,, and §,. 


* Paper “Ride Problems Caused by Secondary Vibrations of Rear Sus- 
pensions,” was presented at SAE National Passenger Car, Body, and Pro- 
duction Meeting, Detroit, March 16, 1950. (This paper is available in 
full in multilithographed form from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 
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The translatory motions are called: 


@ x—parallel hop, 

e y—fore-and-aft shift, 

@ z—lateral shift (side shake). 
The rotary motions are: 

@ 6,.—-yaw 

@ §,—tramp 

@ §6,—windup 


Amplitude and resonant frequency of these six 
secondary ride motions depend on axle mass and 
elastic stiffness between the mass and the chassis. 
It’s best to keep the tuning of any two motions as 
far apart as possible. But in practice, frequencies 
of all six often lie quite close together. 

Parallel axle hop and tramp, both forms of wheel 
hop are the two motions directly excited by road 
waves. 

Parallel hop is strongly coupled to fore-and-aft 
shift (y) and to windup (6,) by the elastic forces in 
the suspension and by tire ground reactions. This 
is a group of symmetrical motions. The tramp mo- 
tion is coupled to side shake (z) and yaw (6,), form- 
ing a system of three unsymmetrical motions. 

To discuss the cause, effect, and cures of these 
two basic types of wheel hop (parallel hop and 
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Fig. 1—A rear axle has three translatory and three rotational motions. 

The translatory motions are: x—parallel hop; y—fore-and-aft shift; 

z—side shake. The rotational motions are: 9.—yaw; 9,—tramp; 
6,—windup 


tramp), we will consider them as segregated mo- 
tions as in Fig. 1. 

Since the mass is distributed along the length of 
the axle with concentrations at the center as well 
as at the wheels, tramp frequency will be higher 
than that of the parallel hop. The frequency in 
tramp, where the masses near the center of gravity 
do not add greatly to the inertia forces, will be ap- 
proximately 600 cpm. This is about 100 cpm higher 
than the frequency of parallel hop where the oscil- 
lating masses are greater. 

Actually the wheel hop frequency range will be 
between 450 and 750 cpm. This is the resonant 
range of the axle. At these frequencies the road 
waves will be considerably magnified. 

Yaw is one of the two unsymmetric motions 
coupled to, and excited by, rear axle tramp. It is 
an alternate rotational motion of an axle around a 
vertical axis through its center of gravity. 

Yaw itself is excited strongly. When a wheel 














CAMBER ‘THRUST 


STEERING ANGLE THRUST. 
Fig. 2—The rear axle tramps around point R, the roll center 








hops, the rolling radius of the tire changes periodi 
cally. Since the car speed remains constant, rota 
tional speed of the wheel must vary. This mean 
the wheel is being accelerated and decelerated ir 
rhythm with the hop. This is done by tractiv: 
forces at the ground, which have considerable mag- 
nitude at medium speeds and medium hop ampli 
tudes. 

These longitudinal forces will strongly excite yaw 
Even if the yaw stiffness and resultant resonance 
are high, there will be appreciable motion. 

Lateral shake, or side shake, is the second of the 
two unsymmetric motions coupled to, and excited 
by, rear axle tramp. This is a transverse or lateral 
shake motion of the axle relative to the car. In 
Fig. 2 the axle is shown at a tramp angle. The lat- 
eral tie between chassis and axle is usually formed 
by a set of leaf springs located under the axle. The 
center of lateral support is therefore at a point such 
as R, which we call the roll center. The axle will 
tramp around that point unless other forces exist. 

The center of gravity of the axle is near the cen- 
ter of the axle housing. When the axle tramps 
around R, the center of gravity is being displaced, 
so that the lateral shift is excited. This condition 
is called side shake or lateral shake. 


There are still other lateral forces that excite the 
Shake. When the tires are cambered, they tend to 
travel sidewise; or, if restrained, they produce a 
camber thrust. Nearly all axles when in a tramped 
position do not remain square to the chassis, but 
steer in one direction or the other. In most cases 
this axle steer is in such a direction that the tires 


produce a steering angle thrust in the same direc- 
tion as the camber thrust. 


Bump Rig Testing 


Shake motions are studied best on a fixture called 
the bump rig, which brings road characteristics in- 
doors so we can study them under controlled con- 
ditions. It consists of two drums about 4 ft in di- 
ameter, driven by a variable speed motor. On each 
drum four equally spaced cams of approximate sin- 
usoidal shape are mounted. The drums can be 
adjusted in relation to each other to produce either 
parallel or alternate excitation. 


Figs. 3, 4, and 5 illustrate diagrammatically the 
tramp and side shake of an average car on the 
bump rig. 

Fig. 3 shows wheel hop or tramp amplitude versus 
frequency as excited by the rig. When the excita- 
tion is not great enough to cause the tires to leave 
the drum, the ascending and descending curves will 
each be the same, as indicated by the ascending ar- 
rows. If the excitation is great enough to cause the 
tire to leave the drum, the effective spring rate will 
be decreased. Thus the amplitude will increase as 
indicated by the descending curve. 


Coupled to these tramp motions are the lateral 
motions, or side shake, as indicated by curve “A” 
of Fig. 4. The car illustrated here has a lateral rate 
such that the side shake resonance is at 700 cpm. 
Note that the maximum lateral amplitude is at a 
frequency slightly below that of resonance. 


Fig. 5 indicates schematically the motions of the 
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le throughout the cycle. At low tramp frequen- 
s, below that of resonance, the motion of the axle 
around the roll center. With slightly increasing 
squency the center of motion moves downward 
yay from the roll center. Here side shake motion 
es further and further behind that of the tramp, 
indicated by point “A”, which opens up into a 
op. At side shake resonance the lateral motion 
lows the tramp motion by one-quarter cycle, 
yint “A” describes an upright ellipse, and the 
ramp motion is around the center of gravity. 
Point “B,” which is at the contact point of the 
re with the ground, also describes an ellipse in 
such a direction that the motion is directed out- 
ward as the wheel is cambered outward. In this 
case energy is picked up from the rolling motion of 
the car. Above resonance the side shake lags 180 
deg behind the tramp, and all amplitudes decrease. 


Rear Axle Motion Photégraphed 


Fig. 6 shows actual photographic representations 
of the condition. Fig. 6A shews the rear view of the 
axle, wheel, and drum at rest on the rig. A white 
dot on the axle housing between the spring and 
brake backing plate indicates axle motion during 
the test. Fig. 6B is a 1/5-sec exposure taken at a 
tramp frequency of 480 cpm, which is slightly below 
that of maximum wheel hop. The path marked by 
the white dot shows that the axle is tramping 
around the roll center, and the side shake is very 
small. 

In Fig. 6C, taken at 600 cpm which is above that 
of maximum wheel hop, the path of the dot be- 
comes an ellipse. This indicates that the side shake 
motion is considerable and lagging in phase behind 
that of the tramp. In Fig. 6D, taken at 640 cpm, the 
path of the dot is an upright ellipse. It shows that 
the side shake motion lags one-quarter cycle behind 
the tramp, and that side shake resonance has been 
reached. Fig. 6E, taken at 800 cpm, shows the axle 
tramping about its center of gravity with very little 
lateral motion. 

Three factors that influence the side shake char- 
acteristics of a suspension are lateral tuning, damp- 
ing, and height of roll center. 

The side shake resonance will move up or down 
when the transverse stiffness or lateral tuning of 
the rear axle is increased or decreased. Very good 
results have been had by tuning it below wheel hop 
resonance, where the excitation will always be very 
low. This necessitates very low lateral stiffness be- 
tween axle and chassis, which unfortunately causes 
serious handling problems. 

A high lateral tuning will keep the side shake res- 
onance far above that of wheel hop. It will mini- 
mize the excitation and the shake amplitude with- 
out detrimental effects on the handling. 

Damping the lateral motion will minimize the 
side shake amplitude. The transverse “sea-leg” or 
diagonal mounting of direct-acting shocks is a 
practical application where lateral damping is 
achieved along with the other functions of the 
shock absorbers. Curve “B” of Fig. 4 indicates the 
effect of increased lateral tuning and damping on 
the side shake characteristic. The lateral stiffness 
raises the side shake resonance, and the damping 
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Fig. 3—Wheel hop or tramp amplitude versus frequency as excited on a 
test rig using 34-in. cams 
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reduces the amplitude, specifically through the crit- 
ical range. 

Raising the roll center above the axle center re- 
verses the phase between tramp and side shake. 
The path of point “A,” Fig. 5, will then be traversed 
in the opposed direction; and the tire forces will 
tend to damp, not excite the motions. The tire 
forces oppose those from the roll due to tramp. Fig. 
4, curve “C,” shows the side shake amplitudes in 
such a case. The motion of the axle center is al- 
ways approximately proportional to tramp, and 
there is no increase at resonance. 

In some cars a combination of all these measures 
is not enough to control side shake. This happens 
when there is a coupling with the yaw motion. 

Yaw and lateral shift are coupled when the cen- 
ter of lateral stiffness between axle and chassis is 
ahead of, or behind, the axle centerline. This is 
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Fig. 4—Rear axle side shake amplitudes. Curve “a” is with springs 
below the axle; curve “b,” springs below the axle with increased lateral 
stiffness and damping; curve “c,” springs above the axle 
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Fig. 5—Rear axle motion during side shake at various frequencies 


often the case, especially on the torque tube type 
of suspension. The lateral shake will then also be 
excited indirectly through the yaw. 

We then have a strongly coupled system of three 
degrees of motion, in which a side shake resonance 
may appear at quite unexpected frequencies. The 
resonance amplitudes often become great because 
various contact forces between a rolling tire and the 
ground can pick up energy from the rolling motion. 
They feed it into the vibration if the phase relations 
between motions are right. 

On the other hand, the ground contact forces may 
also absorb vibration energy when they occur in the 
proper phase. The phase angles depend on the res- 
onance frequencies of the various motions. Small 
changes in tuning, therefore, sometimes produce 
unexpectedly large changes in amplitudes. 

Generally, it is safe to say that the best shake re- 
sults are obtained with the highest tunings accept- 
able; but we also have to keep in mind the general 
car harshness. 

The symmetrical secondary motions or vibrations 
of the rear axle are parallel hop, fore-and-aft shift, 
and windup. The last two are strongly coupled to 
and excited by the hop motion. The fore-and-aft 
shift is the parallel longitudinal shift of the axle 
within the elastic range of its mountings. Windup 
is the angular motion of the axle around its trans- 
verse axis. On the bump rig it is quite difficult to 
distinguish between the two axle motions, since the 
stiffnesses of the supports controlling these vibra- 
tions are interdependent. 

The amplitude and frequency of the fore-and-aft 
shift and windup motions are again a function of 
the mass of the unsprung axle components and the 
elastic stiffness of the mountings. The seriousness 
of the vibrations from these two motions is of about 
the same order as that of side shake and yaw. If 
they are tuned high, the excitation will be low; am- 
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plitudes will be small; and the passenger will fe-| 
very little that is annoying. 


Power and Brake Hop 


Up until now, we have, for the sake of simplicit, 
considered the axle hop to be finely divided into 
either parallel or tramp motions. We know thet 
any system with as many degrees of freedom as 4 
rear suspension will have the two basic motions, 
plus combinations of these motions. Actually, par- 
allel hop is a very unstable condition which breaks 
down into a condition called one-wheel hop. 

Depending on the driving conditions, either or 
all three hop motions may be encountered in rapid 
succession. The serious effects of the symmetrical! 
motions, to which one-wheel hop is closely related, 
are referred to as power and brake hop. As the 
name suggests, the condition is a resonant hopping 
motion of the rear axle excited by a cyclic variation 
of longitudinal tire thrust. In the case of brake 
hop, the motion of the axle very nearly approaches 
that of parallel hop. Power hop is generally a one- 
wheel hop type of motion. 

There are basically two different kinds of power 
hop corresponding to the direction of the thrust ex- 
erted against the tire by the road surface. A for- 
ward thrust will tend to excite a forward power hop 
or reverse brake hop. A backward thrust will tend 
to excite reverse power hop and forward brake hop. 

A car may be sensitive to one pair of conditions, 
but not the other; or it may be sensitive to both. 
In other words, if it is sensitive to forward brake 
hop, it will be sensitive also to reverse power hop; 
and conversely, if it is sensitive to forward power 
hop, it will be sensitive also to reverse brake hop. 
This is a strong indication that there are only two 
kinds of hop, depending on the direction of thrust. 


Axle Motion During Hop 


To observe the motion of the axle during power 
hop, a set-up was made as shown in Fig. 7. A light 
frame (1) was fastened to the axle housing. It ex- 
tended around the wheel and carried three pencils 
—A, B, and C. These pencils were bearing against 
a paper on a board (2), which was fastened to the 
fender. The pencils then would mark on the paper 
their motion relative to the body. 

When the car was accelerated in reverse, we 
found a combination of three motions (See Fig. 8): 

(1) A lift “a” of the rear of the body due to ac- 
celeration (the front squatted down). 

(2) A windup “«” of the axle housing. These two 
motions combine to put the pencils at points A’, B’, 
and C’ on the paper. 

(3) An oscillation of the axle around the new 
equilibrium point, so that the pencils trace ellipses 
around their mean position. During this motion 
pencil A rotates clockwise; pencils B and C counter- 
clockwise (left rear wheel, seen from left side). 

When we plot from these data the motion that 
the tire-ground contact point would have if it were 
rigidly connected to the axle, we get a figure like 
“D” which is run counterclockwise. 

Most significant observation is that between A 
and B there is a point which has very little vertical 
motion. If the shock absorbers are connected in 
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neighborhood, they will have practically no 
nping effect on the hop. The vertical amplitude 

,uch larger behind the axle, and it increases pro- 

.ssively with the distance. Shock absorbers con- 

ted to the axle 5 to 10 in. behind the centerline 
n are very effective in damping reverse power 
de 

The picture is probably the same for forward 

ike hop, and reversed for forward power and re- 

rse brake hop. 

Other observations indicate that on a leaf spring 

spension there is in forward power hop very little 

flection in the rear half of the spring and much 
the front half. On a reverse power hop (corre- 
onding to Fig. 8), there is very little motion in the 
ynt half of the spring, and a great deal in the rear. 

The rotational speed of the wheels changes in 
vide limits. As soon as the wheels leave the ground, 
hey start to accelerate rapidly and spin quite fast 

ntil they touch again. After they make contact, 
they stop sliding and run at normal speed for the 
rest of the cycle. 

During brake hop the two wheels sometimes have 
the same amplitude, the axle hops parallel; but one 
wheel seems to hop more than the other. 

Power hop is always one-wheel hop, because the 
propeller shaft torque increases the load on one 
wheel and decreases it on the other. We always 
observe only little hop on the first, and two to four 
times as much on the second wheel. At the same 
time the wheels are not quite in phase, the wheel 
with the small hop leads by one-eighth to one-quar- 
ter cycle. 

Basically these five design factors directly affect 
power and brake hop: 


1. Radius arm action, 

2. Windup flexibility, 

3. Fore-and-aft flexibility, 

4. Vertical location of fore-and-aft support, and 
5. Damping. 


Radius Arm Action 


If the centerline of the pinion tilts due to the up 
and down motion of the axle, we consider that it is 
swinging around a fulcrum, and that the axle has a 
“radius arm action.” The fulcrum may be fixed, as 
on a torque tube axle; it may be produced by un- 
symmetrical springs in a Hotchkiss drive; or be pro- 
duced by the geometry of a linkage supporting the 
axle. It may change position with different stand- 
ing heights of the car so that the radius arm 
changes in length. 





Fig. 6—These photographs depict the rear axle motions during 
side shake under the conditions noted in Fig. 5. “A” shows the 
rear view of the axle, wheel, and drum at rest on the rig. The 
white dot on the axle (between spring and brake backing plate) 
indicates axle motion during the test. “B’ was taken at a tramp 
frequency of 480 cpm, slightly below that of maximum wheel hop; 
“C” was taken at 600 cpm, which is above maximum wheel hop 
frequency; “D” was taken at 640 cpm; and “E” at 800 cpm. 
Note the paths described by the white dot in each case and how 
they compare with the results sketched in Fig. 5 
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Fig. 7—Set-up for recording axle m: 
tion during power hop 
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Regardless of how the radius arm action is pro- 
duced, it lifts the axle and decreases the available 
traction when it is connected with a backward 
thrust at the ground. Fig. 9 shows diagrammati- 
cally the radius arm produced by an unsymmetrical 
spring on a Hotchkiss suspension. 

The length of the radius arm “R” is a function of 
the unsymmetry of the spring. The height “h” of 
the fulcrum of the radius arm from the ground is 
controlled by the basic suspension geometry. If 
“T” represents the ground thrust, and “W” the 
weight on the axle, both in pounds, then “T” times 
“h” represents a lifting couple around the fulcrum 
due to the ground thrust, which must be offset by 
the weight couple “WR.” The lifting couple is a 


AXLE MOTION DURING REVERSE POWER HOP. 
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very powerful source of forward brake and reverse 
power hop. 

This diagrammatic representation is used as a 
simple expedient to explain the mechanics; but 
must not be construed as being accurate for all con- 
ditions. It represents only one instantaneous state 
of transient condition. From the representations 
we can see how the length of radius arm ties in with 
the brake and power hop. The couple resulting 
from forward thrust, the reverse of the lifting 
couple, tends to improve traction and minimize for- 
ward power hop. 

In general, for minimum brake and reverse power 
hop the effective radius arm should be long. Con- 
versely, a short arm is best for minimum forward 
power and reverse brake hop. 








CENTERLINE OF 
FRAME (1) AT 
MAX.AND MIN. 
WIND -UuP, 





PATH OF PENCIL "C” 


Fig. 8—With the test set-up in Fig. 7, 
three motions were recorded during 
reverse power hop; (1) lift “a” of the 
rear of the body; (2) windup “a” of 
the axle housing; and (3) axle oscilla- 
tion around the new equilibrium point 
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(n practice, this design expedient can be a useful 

ol in controlling hop tendencies if properly ad- 

sted to the other influencing factors. Remember 

at the length of the radius arm also affects the 
uat and lift characteristics of the car, a condition 
at must be considered in the overall design. 

The amount of windup motion due to the tire 

yrust varies among makes of cars, but some is 

resent in all. Cars with third member rear sus- 
ension design have very little motion, while those 

‘ the Hotchkiss design will probably have the most. 
This flexibility is an important factor that tends to 
yroduce hop, either forward or reverse, even though 

he support is stiff and the radius arm long. 

In general, the windup stiffness should be as great 
as practicable, which explains why third-member 
installations are usually outstanding. The windup 
stiffness of a Hotchkiss installation can be increased 
by increasing the length of the springs. If we as- 
sume that the symmetry factor is kept constant, 
then the stiffness increases in direct proportion to 
the square of the increased spring length. This ac- 
counts for the fact that a small increase in spring 
length may materially decrease the hopping tend- 
ency. 

Observation shows that while the main motion 
during brake or power hop is vertical, there is also 
considerable fore-and-aft oscillation, evidently due 
to the great variation of thrust. Thus we find that 
the fore-and-aft stiffness of the axle support is of 
great importance in controlling this hop. 

Fore-and-aft flexibility can increase the hopping 
tendency both under forward and reverse thrust, 
although the support is stiff in both directions. 

The windup angle produced by a given tire 
thrust depends on the windup stiffness of the sup- 
ports, and on the height at which the force is trans- 
mitted from the axle to the frame. 


It is apparent that a given thrust will produce a 
greater windup motion in a spring-over-axle sus- 
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pension than it will in one of conventional type. In 
general, the higher the location of the longitudinal 
support, the greater is the windup produced, and 
the stronger the hopping tendency. 

If radius arm action is present, tne height of the 
fulcrum will also affect the amount of hop produced 
by the radius arm action. If the fulcrum is high, 
the moment around it from a given tire thrust is 
large; and so is the loss of traction, and therefore 
the hop tendency. 

But this height of the fulcrum is not usually the 
same as the height of the point around which 
windup occurs. It is especially desirable to lower 
the center of windup as much as possible. 


Ways to Curb Brake Hop 


Hydraulic or plain friction damping of the 
windup and wheel hop motions is effective in re- 
ducing power or brake hop. Interleaf friction is 
very helpful if it can be controlled and does not de- 
tract too greatly from the ride characteristics. 
Damping from shock absorbers generally should be 
applied ahead of the axle to reduce forward power 
and reverse brake hop. For reverse power and for- 
ward brake hop, the shocks should be applied be- 
hind the axle. The position of the shocks also de- 
pends on the other factors pertaining to hop and 
must be located accordingly. 

Many engineers believe that an independent rear 
suspension would cure all the shake problems. 
There is very little question that some shake condi- 
tions would be reduced or eliminated in an inde- 
pendent suspension, but some undesirable oscilla- 
tion would always be present. The geometry and 
tuning would need be as carefully controlled as on 
an axle suspension to arrive at a satisfactory com- 
promise between shake, harshness and noise. Un- 
questionably, an independent could be built that 
would eliminate the brake and power hop. 

















Fig. 9—This sketch demonstrates radius arm action produced by an unsymmetrical spring on a Hotchkiss suspension.  - the ‘ground thrust; 
“h,” the height of the fulcrum of the radius arm; “W,” weight of the axle; and “R,” radius arm length. The lifting couple “Th” is offset by the 





weight couple “WR” 
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Making DIESEL ENGINES 


ESEARCH studies with an aircooled diesel engine 
a show that supercharging, water-alcohol injec- 
tion, and higher rpm’s offer ways to raise diesel 
output. One big job is to cut down heat-load boosts 
accompanying horsepower increases if engine life 
is not to be shortened. 

The engine used for one phase of this investiga- 
tion was an experimental aircooled, precombustion 
chamber type of four-stroke diesel of about 200-cu 
in. displacement. The domed cylinder head per- 
mitted large valves and sufficient fin area for head 
cooling in the critical regions. This engine was 
selected because of its ruggedness, breathing ca- 
pacity, and availability. The results are believed 
to be applicable to other diesel engines of com- 
parable size. 

Results from simple supercharging on the labo- 
ratory engine are shown in Fig. 1. Indicated mean 
effective pressure is plotted as a function of the 
rate of fuel consumption at a manifold absolute 
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Fig. 1—Indications from this test run, on an aircooled diesel engine 
supercharged to 64 in. of hg manifold absolute pressure, are that still 
more power could have been obtained 


pressure of 64 in. of hg. The air inlet temperature 
was held at 270 F, which should be attainable with 
an efficient compressor or a moderate amount of 
aftercooling. 

We were rather conservative at this stage; the 
performance was limited by an exhaust tempera- 
ture of 1150 F, which was considered fairly high. 
At this exhaust temperature, imep is still rising 
in a reasolably straight line. This indicates a po- 
tential increase in power, if we were less cautious. 

These results were satisfactory, but not particu- 
larly outstanding. So the boost was increased to 
the limit of available air, 84 in. of hg manifold 
absolute pressure. A curve was run, as shown in 
Fig. 2. In this case the air entered the cylinder 
at a temperature of 85 F to simulate extremely 
good aftercooling and to get maximum density of 
inlet air. 

This time the imep got up to 286 before caution 












































won out. Judging by the rising characteristic of 
——400 —— ——— 1 - +— 1—— 
| 2000 RPM | 
| 84 IN-HG MAP | 
oh Car 2s Be US 2 ee eee 
Re ioe ae 
320 -—$<$——$_$_+—_$_}_+_| . a —+—— 
| 
280 SS Sees Wee Ses See Wee ee Ee 
' aes a | 
240 me cacanall —— 
| T 1 
A | | | | | | 
200 ive 4 
| oe ese 
Re | | 
160 L--+-J 
-36 40 44 48 se 56 60 64 68 
LBS FUEL / HR | 
| sail 





Fig. 2—Cooling the intake air and raising manifold absolute pressure to 
84 in. of hg further boosted imep of the laboratory diesel engine 
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Deliver Greater Power 


EXCERPTS FROM PAPER* BY 


G.. R. Maxwell, Assistant Director of Diesel Engine Research, Caterpillar Tractor Co 





the curve, the power limit had still not been 
reached. However, cylinder and head tempera- 
tures were becoming very difficult to control. 

Engine temperatures can be controlled in two 
ways: (1) by better cooling the metal surfaces— 
more cooling air flow or greater fin area, and (2) by 
reducing the heat input to the metal. Because we 
were already near the limit of our cooling air sup- 
ply and were not eager to undertake a fin develop- 
ment program, we chose to explore the possibility 
of internal cooling. 

Reducing cycle temperatures will achieve inter- 
nal cooling. We certainly do not want to reduce 
heat input, but may reduce the initial temperature 
of the cycle or reduce maximum temperature, or 


*Paper “Investigation of Factors Limiting Diesel Engine Output,” was 
presented at SAE Metropolitan Section, New York, Feb. 16, 1950. (This 
paper 1s available in full in mimeographed form from SAE Special Publi- 
cations Department. Price: 25¢ to members, 50¢ to nonmembers.) 


both. Cooling the air from the supercharger will 
accomplish the former; the latter may be achieved 
by increasing the percentage of inert material in 
the working fluid, preferably by the addition of a 
material of high heat capacity. 

Introducing a water spray into the inlet air cools 
the air by its latent heat of vaporization. The 
cooling by this method is considerable. It amounts 
to a reduction from 270 F to about 130 F at the 
saturation point at 54 in. of hg manifold absolute 
pressure. Additional water injected will be vapor- 
ized in the cylinder where temperature is further 
reduced. 

Injecting water into the inlet air also increases 
air density. This makes possible an increase in 
horsepower. Fig. 3 shows the remarkable decrease 
in cylinder temperature obtained. In Fig. 4 we note 
an increase in imep of about 18%. The measured 
air flow increased only 13%, a discrepancy of 5%. 
Since for these later runs the arbitrary limit of 
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Fig. 3—Water injection considerably reduced cylinder temperature of 
the aircooled laboratory diesel engine 
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Fig. 4—Water injection brought an 18% increase in imep 
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Fig. 5—Injecting an 80-20 water-alcohol mixture gave more power than 
injecting water alone in the supercharged, aircooled diesel engine 


power was visible flame in the exhaust, the dis- 
crepancy is probably due to the quenching effect of 
water vapor upon the exhaust flame. 

Most of the previous tests were run up to a fuel- 
air ratio of about 0.055. Since the stoichiometric 
ratio for diesel fuels is in the neighborhood of 0.063, 
there is some oxygen going out the exhaust unused. 
Also because of the short time allowed by the diesel 
cycle for mixing fuel and air, some of the fuel does 
not find sufficient air until late in the cycle. Ifa 
portion of the excess air could be used, preferably 
early in the cycle, an increase in output should be 
obtained. 

Admission of a quantity of fuel during the inlet 
stroke to provide thorough mixing was considered 
a possibility. Such a fuel must have a reasonably 
high octane rating to avoid preignition and, for 
convenience, should be thoroughly miscible with 
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Fig. 6—Doubling the rate of water-alcohol injection and increasing the 
supercharge boost over that in Fig. 5 increased imep 



































































water. Alcohol fills these requirements fairly wel 
and at the same time it has a high latent heat « 
vaporization, contributing to the cooling. 

A 50-50 water and alcohol mixture was tried an 
showed some improvement over straight water 
but at high injection rates preignition became ver 
severe. Reducing the alcohol concentration t 
20% by volume eliminated preignition. 

Fig. 5 shows the results obtained at 54 in. of h 
manifold absolute pressure. Adding alcohol pro 
duces more power for a given fuel rate. This in 
dicates that at least some of the alcohol is contri- 
buting to engine power. The alcohol-water mix- 
ture was comparable to straight water in cooling 
effect. Incidentally, there was no appreciable 
change in overall thermal efficiency. 

As a matter of interest, the boost was next in- 
creased to the limit of air capacity 84 in. of hg 
manifold absolute pressure, with a rather high rate 
of water and alcohol injection. This gave the re- 
sults shown in Fig. 6. 

All these curves show that increasing air con- 
sumption by supercharging will more or less pro- 
portionately increase horsepower. Considering for 
the moment that diesel engines must be sold and 
guaranteed, we will have to look at the probable 
endurance characteristics. If manifold air pres- 
sure be increased by supercharging, high gas loads 
are inevitable. It is not too difficult to design an 
engine to withstand considerably higher gas load- 
ing, but only with a corresponding increase in 
weight. 


Paths to Gas Loading Decrease 


Gas loading increase due to supercharging may 
be minimized by cooling the air before it enters 
the cylinder at a cost of complications necessary 
for the actual cooling. Gas loading could also be 
reduced by lowering the compression ratio; but 
starting difficulties rule out any substantial re- 
duction. If starting could be effected by aids or 
super fuels, a drastically lower compression ratio 
would cancel out one inherent advantage of diesel 
engines—the high thermal efficiency due to high 
expansion ratio without use of expensive fuels. 

Another difficulty with high boost pressure is 
the high horsepower required to supply this boost. 
Obviously improvements in supercharger efficiency 
will reduce the power absorbed and aftercooling 
will further reduce the horsepower. However, a 
well engineered turbine-driven supercharger will 
virtually eliminate any loss to the supercharger. 

The effect of rpm on engine power was next in- 
vestigated and Fig. 7 shows the results up to 2600 
rpm. Maximum imep fell off slightly with rpm, as 
might be expected. Horsepower was still rising. 
But this phase of the test was run no farther since 
we considered the speed excessive for this large 
cylinder. However, it is apparent that a high mean 
effective pressure can be maintained up to rather 
high engine speeds. 

To explore further the effect of rpm, a small ex- 
perimental diesel engine was used. This engine 
was a 2-cyl naturally aspirated, four-cycle precom- 
bustion chamber type, aircooled engine of 22 cu in. 
total displacement. Designed for 3600 rpm, this 
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gine ran very nicely at high speeds. Fig. 8 shows 
at imep holds up very well at very high engine 
eeds. The mep in this case is the clear exhaust 
nit. Rpm could possibly have been extended 
irther, but was limited by our concern for the 
ynamometer, which was rated up to only 4500 rpm. 

These curves indicate a reasonably close rela- 

onship between rpm and horsepower. Unfortun- 
itely, a new set of problems arises. 

Because of the high gas loading to which all 
jiesel engines are subjected, inertia loads on the 
reciprocating train are usually not very significant. 
However, at higher speeds inertia loads will become 
predominant and will have to be given serious con- 
sideration. Furthermore, resonant vibrations will 
be much more difficult to avoid and will probably 
require better means of suppression. Fortunately 
the load and vibratory effects of speed are not im- 
possible to cope with up to a substantial increase in 
rpm. 

Possibly the most annoying aspect of increasing 
rpm is the accompanying increase in friction 
horsepower. It is such a waste of power and it is 
frustrating in that we have never been able to con- 
trol it. We feel that it should be possible to pick up 
an additional 20 or 30 bmep through reduction in 
friction at high speeds; but so far our efforts in this 
direction have been futile. 

Lowering compression ratio does reduce friction 
somewhat. But the detrimental effects of low 
ratio seem to outweigh the benefits of low friction. 
Therefore, the optimum ratio from a performance 
standpoint is usually quite high. 

A major factor in regard to engine life is the 
increase in heat load on the engine accompanying 
a boost in horsepower. Whether horsepower is 
raised by increasing bmep or rpm, or both, the heat 
load on the engine is more or less directly affected. 
It follows that if horsepower is to be increased and 
engine life maintained, better cooling must be pro- 
vided. This means better internal cooling, par- 
ticularly of the piston, since it usually suffers most 
from extreme temperature. 

If water injection is used, piston temperature 
may not be a problem. However, water injection 
has its drawbacks too. 

A large quantity of water is used. In mobile 
equipment, at least, that means large tanks. While 
water is a readily available commodity in most 
areas, there are localities where water is scarce. 
This is particularly true of distilled water. In our 
investigation, tap water of fairly high hardness 
was used without detrimental effects. But we did 
not run long enough to determine whether lime 
deposits would be a problem; nor do we know the 
effect of large quantities of water on cylinder cor- 
rosion. A great deal of testing would be necessary 
to ferret out the disagreeable aspects of water in- 
jection. 

We believe that other methods of piston cooling 
will be developed which will enable a manufacturer 
to substantially increase engine ratings safely. 
What form these methods will take is not easy to 
predict at present. They may be simple miodifica- 
tions to combustion or structure, or they may be 
extremely complicated. In any case, this bottle- 
neck will have to be overcome before high specific 
output for long periods becomes a reality. 
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Fig. 7—Although imep decreased slightly with increase in rpm, horse- 
power kept climbing 


Possibly we should mention in passing that our in- 
vestigations have failed to uncover any fuel at any 
price that will yield an appreciable increase in power 
over that obtainable with ordinary commercial 
diesel fuel. 

In conclusion, the diesel engine is justified on the 
basis of low specific consumption of moderately- 
priced fuel. Application of the diesel engine de- 
pends mainly on the size of the complete package, 
the weight of the unit in some cases, cost of the unit 
in most cases, and usually dependability and dura- 
bility. 

Size, weight, and cost are determined to a great 
extent by the specific output. We believe we have 
shown that horsepower is not limited by combustion 
considerations. Therefore, durability at high spe- 
cific output is the main factor limiting the useful- 
ness of diesel engines. 
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Fig. 8—With an experimental 2-cyl diesel engine, naturally aspirated 
and designed for 3600 rpm, imep holds its own at high engine speeds 
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Fig. 1—Cross-section of the Chrysler disc brake 


HE new Chrysler disc brake features self-ener- 

gization and automatic adjustment, among other 
innovations. Chief advantage of the disc brake 
(inherent problems of which have been solved in 
this design) over the shoe brake is its greater heat- 
dissipating ability. 

Fig. 1 shows a cross-section of the Chrysler disc 
brake. Some of its details are shown in Figs. 2, 3, 
and 4. 

The two-piece finned cast-iron housing is 
mounted to the wheel hub. The pressure plates, 
which carry the bonded friction material, are 
mounted on a four-arm spider attached to the axle. 
See Fig. 3. Two single-acting cylinders are mounted 
on opposite sides of the inner pressure plate. The 





Fig. 2—Production disc brake installed on the front suspension of the 
Chrysler Crown Imperial model car 
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piston push rods bear against lugs cast in the outer 
pressure plate. This causes relative rotation of the 
plates when hydraulic pressure is applied. See Fig. 
5. Six %-in. diameter balls are located in ramped 
pockets generated in the pressure plates, Fig. 6. 
As the hydraulic cylinders force relative rotation 
of the two pressure plates, the balls must climb the 
ramps and cause plate separation. This is further 
increased by the self-energizing action of the non- 
anchored pressure plate. 

The inner pressure plates on the front brakes are 
anchored to the spiders for both forward and re- 
verse rotation, the outer pressure plates being free 
to rotate. Therefore, the front brakes are self- 
energizing for forward motion only. 

On the rear brakes, the inner pressure plates an- 
chor against the spider arms during forward brak- 
ing, to allow the outer pressure plates to be ener- 
gized; in reverse, the outer pressure plates clock 
around to stop against the spider arms and thus 
become the anchored plates to allow the inner 
plates to be energized. In reverse, then, only the 
rear brakes are self-energizing; but car speeds in 
reverse are so low that the somewhat higher pedal 
effort is of no consequence. 

The six 5/32-in. thick segmented linings which 
are bonded to the pressure plates provide 66 sq in. 
of lining surface. The housing swept-surface has 
an outside diameter of 12 in. and inside diameter of 
9 in., giving an area of 99 sq in. See Fig. 7. This 
may be compared to a conventional 12 x 2-in. drum 
brake with 120-deg linings, which has 75.3 sq in. of 
drum swept-surface, and 50.4 sq in. of lining surface. 
Thus the disc brake has 31% more housing swept- 
surface and 30% more lining surface. 

The wheel cylinder diameters are 1% in. for the 
front brakes, and 1 in. for the rear brakes, providing 
a brake distribution of 61% front and 39% rear. A 
l1-in. diameter master cylinder, with an 8.2 to 1 
pedal ratio is used with this brake on a Chrysler 
Crown Imperial car. 

The performance of the production brake com- 
pared with the 12-in. drum brake is shown in Fig. 8. 

Most significant single feature in this brake is its 
self-energization. It is achieved very simply by 
six steel balls, which are forced to climb the ramps 
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DISC BRAKES For Cars 


excerpts From papers By WV, R. Rodger, Chrysler Corp 





in the pressure plate ball pockets as the plates are 
rotated relatively by the wheel cylinders. By 
changing the ramp angle in the ball pockets, the 
self-energization can be varied, up or down, to ac- 
commodate any friction coefficient or service re- 
quirements. On the one hand, high self-energiza- 
tion is desirable to achieve low pedal effort; but 
care must be taken to avoid too high a degree of 
self-energization to preclude over-sensitivity and 
self-locking. 

The relatively low thermal and mechanical dis- 
tortions in the disc brake housing make it feasible 
to use a very simple self-adjuster to compensate for 


* Paper ‘What Have Disc Brakes to Offer?” was presented at SAE Na- 
tional Passenger Car, Body, and Production Meeting, Detroit, March 16, 
1950. (This paper is available in full in multilithographed form from SAE 


Special Publications Department. Price: 25¢ to members, 50¢ to non- 
members. ) 


Fig. 3—Exploded view of the disc brake 


lining wear. Unlike a drum brake wear adjuster, it 
is not necessary to compensate for thermal or me- 
chanical deflections. 

As shown in Fig. 9, the adjuster consists of lugs 
on the inner pressure plate, carrying a pin with a 
Slight end clearance in the outer pressure plate. 
A barrel with a tapered bore is mounted between 
the lugs, concentric with the pin. Eleven 3/32-in. 
balls are wedged between the pin and the tapered 
barrel through the action of a spring and soft cop- 
per washer. Thus, the pin is free to move in one 
direction, but is restrained from moving in the 
opposite direction by the locking action of the balls. 

The initial clearance between the pin and the lugs 
in the outer pressure plate determines the clearance 
which is maintained between the linings and fric- 
tion surfaces of the housing. The barrel cavity is 
filled with grease, and a felt washer at the entering 
end of the pin protects the assembly from any for- 
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eign material. Each brake has two adjusters. 
Development of the Chrysler disc brake was not 
without its problems and difficulties. Particularly 
interesting were the phases of the development 
program dealing with the housing, adjuster, linings, 
pressure plates, and brake noises. 
In developing the housing, design emphasis was 
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Fig. 5—Details here show how the disc brake’s wheel cylinder acts on 

the outer pressure plate and how the pressure plate return spring mount- 

ing is designed to bring the plates _ to position after the brake pedal 
is re 
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Fig. 4—Components of the Chrys! 
self-energizing disc brake from t! 
left front brake 





OUTER HOUSING 


on adequate rigidity with a minimum of weight. 
Early experimental designs used aluminum hous- 
ings with riveted cast-iron liners. Aluminum is an 
excellent housing material for maximum heat dis- 
Sipation and minimum weight. But attaching the 
cast-iron liner to the aluminum housing is a tough 
problem that still requires additional development 
before it can be considered for production. 

Complete stress distribution patterns obtained 
from experimental housings led to design of the 
production cast-iron housing. It was found possible 
to use only 10 bolts in the production design for re- 
taining the two housing halves, as compared to 20 
bolts in the experimental design. 


Slippage Eliminated 


The experimental automatic wear adjuster was 
similar to the production adjuster described, except 
that the pin was restrained from moving in one 
direction by the action of a hardened washer. This 
washer was cocked on the pin by an eccentric spring 
load, which caused the bore of the washer to lock 
the pin. 

This adjuster design operated satisfactorily on 
all but very rough roads. It was found that the ad- 
justers would slip due to the pounding on a long 
stretch of rough road. The first time the brakes 
were applied after such operation, the pedal would 
sometimes go almost to the floor. This difficulty 
was overcome by the ball type self adjuster. 

In the early experimental designs, the friction 
lining was applied to the pressure plates in the 
form of a continuous ring, similar to clutch facings. 
However, the lining surface tended to wear and 
score rapidly when there was no escape path for 
lining dust and foreign material. Under some con- 
ditions, pieces of lining dust would “ball up” and 
completely tear off the lining in a few stops. 

After a series of tests, it was found that applying 
the lining in 4-in. long segments would not only 
overcome this difficulty, but also increased brake 
effectiveness and resistance to fade. 

In most brake lining manufacturing processes, 
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.e lining is produced in strips. Use of continuous 
ining would excessively waste material during the 
‘rimming operation. Lining for the current brake 

supplied in sheets 4 in. wide and about 9 in. long. 

‘he bonding cement is applied to this large sheet, 
fter which six segments are die-cut from it. Trim 
waste in this process is relatively small. 

In production of the cast-aluminum pressure 
lates, most important and difficult operation is the 

ecurate machining of the ball ramps. On experi- 
mental pressure plates produced in the tool room, 
it was found that inaccuracies of the ball ramp 
nvockets would produce undesirable brake operating 
characteristics. 

In production, the ramps are generated by rotat- 
ing the plate toward formed cutters, approximately 
0.008 in. oversize on the spherical radius. A relief 
at the end of the cutter prevents surface spalling. 

One of the toughest problems with the disc brakes 
was elimination of the clocking noise as the brakes 
reverse direction. This noise was eliminated from 
the front brakes by anchoring the inner pressure 
plates for both forward and reverse directions. 

In the rear brakes the noise due to the initial 
clocking of the outer pressure plate against the 
spider arms is controlled by a spring plunger using 
Belleville spring washers. These washers are 
formed and stacked to give a constant load curve 
for the major portion of compression movement, 
with a sudden increase in load just before bottom- 
ing. Two of these buffer assemblies are used per 
rear brake. 

The initial clocking movement of the inner pres- 
sure plates against the spiders in the forward direc- 
tion, after previous reverse operation, is cushioned 
by pads constructed of alternate layers of thin steel 
washers and Cycleweld cement. Two of these pads 
are used per rear brake assembly. 

In each front brake, a spring-load clocking 
plunger is located on one spider arm, and so 
mounted to clock the inner pressure plate in a di- 
rection to resist forward braking torque. 

Spring-loaded plungers are also located in the two 
lower spider arms on each brake to prevent the 
pressure plates from rattling on rough roads. 


Disc Versus Shoe Brakes 


Current drum brake designs, particularly on 
larger cars, seem to be reaching their top capacity 
and may find it tough to meet increasingly severe 
braking demands, unless their heat-dissipating abil- 
ity is radically changed. Disc brakes look like a 
sound answer because of their greatly increased 
heat absorption and dissipation ability, low pedal 
effort, and high stability. And the combination of 
automatic wear adjustment and low lining wear 
rate may eliminate need for periodic maintenance 
throughout the car’s normal life. 

Six trends are greatly offsetting the many im- 
provements in drum brake design and materials. 
They are: 

1. Average and maximum car speeds continue to 
increase. More engine horsepower, together with 
modern high-speed highways, particularly in the 
mountainous regions, have placed an ever-increas- 
ing burden of heat rejection on the brake system. 
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Fig. 6—Action of the separating balls in the ramped pockets 





2. The trend in car weights continues upward year 
by year. 

3. Available coasting ratios in many of the new 
automatic transmissions do not provide the braking 
effect that the conventional three-speed transmis- 
sions offered. 

4. Tires have become larger and wheels smaller, 
until a 12-in. brake diameter is the largest which 
can be used within the wheel; furthermore the 
wide rims act as an effective shield to prevent cool- 
ing air from reaching the drum. Modern sheet 
metal design has also reduced the natural flow of 
air around the brakes. 

5. In modern cars a larger proportion of car 
weight is on the front wheels, requiring the front 
wheel brakes to handle up to 62% of the total brak- 
ing. 

6. There is an increasing demand for reduced 
driving effort, which includes among other items 
further reduction in brake pedal effort. 

Probably improvements such as better brake lin- 
ings and drums, forced air ventilation, and other 
design refinements will prolong the usefulness of 
the drum type brake, particularly on smaller cars. 
However, the handwriting on the wall seems to 
indicate that passenger car brakes must eventually 
follow the same trail already blazed by high speed 
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Fig. 7—Brake lining segments are bonded to both pressure plates of the 
Chrysler disc brake 
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Fig. 8—These test data compare 
the performance of the Chrysler 
disc brake to that of a 12-in. drum 
















































EFFECTIVENESS FADE brake on a 4300-Ib car. Note how 
much more effective and more re 
sistant to fade are the disc brakes 
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aircraft and fast trains—the disc brake. 

The disc brake provides three fundamental ad- 
vantages over the drum brake which make it much 
more suitable for high heat absorption and dissipa- 
tion: 

1. Greatly reduced mechanical deflection due to 
the structure of the disc and housing, increases 
potential pedal reserve. 

2. Thermal expansion acts principally in a direc- 
tion perpendicular to the plane of the applying 
forces, considerably minimizing the reserve which 
is lost by expansion in the drum brake. 

3. Both braking swept-surface and heat dissipa- 
tion are greatly increased. 

These three advantages produce basic improve- 
ments in brake operation. The brake is able to ab- 
sorb and dissipate much greater energy without 
loss of braking efficiency. This makes it possible to 
punish the brake much more severely in the moun- 
tains and on repeated high speed stops without 


















undue fade, loss of pedal, or erratic action. In addi- 
tion, pedal effort may be reduced by the following 
means: 

1. Higher self actuation and higher friction co- 
efficients may be used safely, without danger of 
erratic action, because of the increased heat ca- 
pacity and minimized thermal and mechanical di- 
mensional changes. 

2. Reduced deflections allow a higher mechanical 
advantage from pedal to wheels. Further, the rate 
of lining wear is low and the design is such that this 
wear may be compensated for automatically by a 
simple, fool-proof, and inexpensive wear adjuster. 
This always provides maximum pedal reserve. 

Obviously, the present disc brake design is too 
expensive to be considered for production on the 
lower priced high-volume cars. However, simpler 
and less costly designs are now undergoing experi- 
mental tests and give promise of providing the 
needed simplification and cost reduction. 
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Fig. 9—The ball-type self-adjusting 
mechanism of the Chrysler disc 
brake is shown here with the brake 
applied. The pin can move only to 
the right; travel in the opposite 
direction is prevented by locking 
action of the balls. As the lining 
wears, the left-hand lug of the 
outer pressure plate moves the pin 
to the right, with the gap between 
pin and right-hand lug maintained, 
providing the desired clearing be- 
tween the linings and housing when 

the brake is released 
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RODUCTION of the Westinghouse J-34 turbojet 
engine has been streamlined by designing the en- 
gine so that it can be built up from a number of in- 
dividual subassemblies (as shown above). The as- 
sembly line is thereby both short and orderly, the 
subassemblies being fed in from stores to give a 
cushioning effect. In this way, difficulties encoun- 
tered in a subassembly can often be ironed out with- 
out disrupting the main assembly line. 

The use of subassemblies has other advantages, 


'.e *- #- Ommeaoadod@WdnaA 


* Paper, “Expediting Production through Subassemblies,” was presented 
at the SAE National Aeronautic Meeting, Los Angeles, Oct. 7, 1949. 
(This paper is available in tull in multilithographed form from SAE Spe- 
a Department. Price: 25¢ to members, 50¢ to non- 
members. ) 
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too, such as: 

1. It allows operators to be trained in a shorter 
time, for each subassembly can be manufactured, 
inspected, and put together by persons who have 
specialized only in the particular operations needed 
for that unit. 

2. It permits subcontracting to many qualified 
concerns, each of which has the equipment and 
experience to handle the production of particular 
items. 

3. It also benefits overhauls in the field, because 
the design then permits easy assembly and check- 
ing of individual components. 

On the following two pages are shown how the 
subassembly arrangement is applied to the J-34. 
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Turbojet Engine Is a Natural 


Continued from page 57 


Compared to reciprocating engines, turbojets are 
generally easier to assemble, due primarily to the 
axial arrangement of the main components, which 
permits stacking them successively. The separation 
of light alloys usable in the colder portions of the 
engine and the fabricated parts on the hot end 
makes a natural division of subassemblies. Thus, 
the major components of the J-34 are logical enti- 
ties for subassembly. 

The compressor and turbine rotors make suitable 
subassemblies as the techniques required in their 
manufacture (forging and precision casting) and 
inspection (Zyglo, Magnaflux, or X-ray) are distinct 
from those used for most other parts. Gearbox 
manufacture also requires equipment that is some- 
what specialized, and for this reason they are gen- 
erally built up as a subassembly. The oil cooler 
assembly consists primarily of the cooler itself, 
manufactured from rolled aluminum tubing, the 
compressor housing assembly includes the light- 
alloy casting for the compressor casing and the sta- 
tionary compressor vanes, and the combustion 
chamber and exhaust collector subassemblies con- 
sist almost entirely of fabricated parts. 

For the initial buildup (called the green line) the 
subassemblies and major parts are withdrawn from 
the parts distribution center. After the initial test 
of the complete engine, it returns to the green tear- 
down line, where it is taken apart into the major 
subassemblies. Then the parts go to the quality- 
control center for inspection. From here they enter 
the final assembly lines to be prepared for the final 
test run. 

The designer can make or break the engine from 
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1 Hub of the assembly line is the combustion-chamber subassembly. 
This contains the principal engine mountings and, therefore, is a logical 


starting point. Three stages in its preparation are shown above. On 
the left the diffuser and fuel manifold has been mounted on a fixture 
and the turbine shaft housing has been bolted on. In the center the 
combustion liner and the outer casing have been mounted, and the 
mechanic is torquing the bolts holding the No. 3 bearing housing—an- 
other subassembly. On the right, the turbine nozzle vanes and the 
diffuser extension are mounted. 


the standpoint of assembly or overhaul. Optimum 
division of subassemblies is a major factor. Joints 
between neighboring assemblies must be selected so 
that close tolerances between mating parts are 
avoided. Fortunately, the general construction of 
jet engines facilitates the use of vertical points al- 
most everywhere except in locations such as the 
compressor housing, where a single horizontal joint 
works out better than a large number of vertical 
ones. 

The turbine shaft of the J-34 has been designed 
to permit liberal tolerances in the alignment of 
parts. By making this shaft slender and flexible, 
considerable misalignment of the stationary parts 
is possible without causing unduly large bearing 
forces or shaft stresses. 

The use of quick-disconnect type of joints instead 
of bolted joints permits rapid buildup. 

Also helpful is the use of a harness containing all 
electrical conduits and their connections, which can 
be held together with a common covering. Sucha 
harness can be inspected separately to eliminate 
the possibility of loose connections or short circuits. 
Mounted on the engine, it reduces the likelihood of 
wires chafing or becoming loose during handling. 

The assembly operation of the J-34 is shown in 
more detail at the left. 

The components flow into the assembly line in the 
sequence in which they are required. 
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2 First to be added to the combustion-chamber assembly are the 
turbine shaft and the turbine housing, which are put together before 
being mounted on the combustion-chamber subassembly. How the tur- 
bine rotor assembly comes into being is shown above. It consists of the 
shaft and its bearing, the bladed turbine discs, and the turbine housing, 
which contains also the second-stage turbine nozzles. On the left the 
housing with the nozzle assembly in place is being moved down over the 
turbine shaft, on which the first-stage turbine disc has been bolted. 
The completed subassembly is visible at the right. 





4 Then the two halves of the compressor casing, in which the com- 
pressor vane assemblies have been attached, are put together and 
mounted around the compressor rotor. The above photograph shows, 
on the left, the combustion chamber with the turbine subassembly in 
place. On the right, the compressor rotor and the front bearing support 
assembly is being lowered into position. 
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3 The next addition is the compressor rotor, on which the No. 1 
bearing support has already been fitted. The assembly of the com- 
pressor rotor and the front bearing support is depicted above. The No. 
2 bearing is fitted onto the compressor stub shaft and covered with a 
transparent plastic to keep out dirt. The front bearing support con- 
taining the compressor inlet guide vanes is mounted on the front end 
of the compressor. This is a case where two major subassemblies are 
brought together and further operations performed to decrease the 
time spent on the main engine assembly line. 


5 Finally, the exhaust collector, the oil cooler subassembly, the gear- 
box, and the remaining accessories are added, and the piping and 
wiring are completed. The above photograph shows the mounting of 
the gearbox and its attached accessories. In this stage of the process, 


the tubing has been partially attached in preparation for being connected 
to the accessories. 
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SAE National 


West Coast Meeting 


August 14-16, 1950 
Biltmore Hotel, Los Angeles 


MONDAY, Aug. 14 


9:45 a.m. 

SAE Southern California Section Welcomes SAE 
—FRED O. HOSTERMAN, Section 
Chairman 
—Acknowledgment by SAE Presi- 
dent, J. C. ZEDER 


10:00 a.m. 


W. D. STEWART, Chairman 
Gas Turbine Propulsion for Ground 
Vehicles? 
—W. M. BROWN, Kenworth Motor 
Truck Corp. 
(Sponsored by Transportation & 
Maintenance Activity) 


2:00 p.m. 


F. D. CHAPMAN, Chairman 


Correlation and presentation of Diesel 

Engine Performance Data 
—C. FAYETTE TAYLOR, Massachu- 
setts Institute of Technology 

Piston Cooling and Ring Groove Wear 
—FRANK JARDINE, Aluminum Co. 
of America 


(Sponsored by Diesel Engine Activity) 


8:00 p.m. 


H. N. TAYLOR, Chairman 

Bi-Metallic Pistons 

—C. E. STEVENS, JR., Chicago Rail- 

way Equipment Co. 
The Evaluation of Motor Fuels for 
High Compression Engine 

—M. M. ROENSCH, Ethyl Corp. 
(Sponsored by Truck & Bus and Fuels 

& Lubricants Activities) 


TUESDAY, Aug. 15 
9:30 a.m. 
PAUL P. OLSON, Chairman 


High Additive Motor Oils vs. Fuel 
Quality and Engine Life 
—H. M. GADEBUSCH, Detroit Diesel 
Engine Division, GMC 
High Additive Motor Oils vs. Engine 
Design and Operating Conditions 
—C. W. GEORGI, Quaker State Oil 
Refining Corp. 
(Sponsored by Fuels & Lubricants 





Activity) 
NATIONAL MEETINGS 
MEETING DATE HOTEL 
WEST COAST August 14-16 Biltmore 
Los Angeles, Calif. 
TRACTOR Sept. 12-14 Schroeder 
Milwaukee, Wis. 
AERONAUTIC and AIRCRAFT Sept. 27-30 Biltmore 
Engineering Display Los Angeles, Calif. 
TRANSPORTATION Oct. 16-18 Statler, New York City 
DIESEL ENGINE Nov. 2-3 Knickerbocker 
Chicago, Ill, 
FUELS and LUBRICANTS Nov. 9-10 Mayo 
Tulsa, Oklahoma 
® 
ANNUAL MEETING and 1951 
Engineering Display Jan. 8-12 Book-Cadillac, Detroit 
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2:00 p.m. 


F. G. BACKMAN, Chairman 


Accessibility for Maintenance 
—ROBERT CASS, White Motor Co 
The New Model JBS-600 Cummins 
Diesel Engine 
—C. R. BOLL, Cummins Engine Co. 
(Sponsored by Transportation & 
Maintenance and Diesel Engine 
Activities) 


6:45 p.m. 


DINNER 


Tuesday, Aug. 15 


R. C. STUNKEL, Chairman, 


SAE Southern California Section 
J. W. SINCLAIR 
General Chairman of Meeting 
Z. C. R. HANSEN 
Toastmaster 
J. C. ZEDER, SAE President 


Highways and Horizons 


W. T. GOSSETT 


Vice-President and General 
Counsel 
Ford Motor Co. 


WEDNESDAY, Aug. 16 
9:30 a.m. 


L. P. JOHNSON, Chairman 
Symposium on Diesel vs. Gasoline Powered 
Trucks 
Basic Reasons for Preponderance of 

Gasoline Power Trucks 
—L. L. BOWER, Waukesha Motor 
Co. 
Recent Advances in Gasoline Engines 
for Transport 
—ROBERT INSLEY, Continental 
Aviation & Engineering Corp. 
Fundamental Advantages of Diesel 
Engines for Trucks 
—F. G. SHOEMAKER, Detroit Die- 
sel Engine Division, GMC 
Fuel Economy Depends on Proper En- 
gine Application 
—C. R. BOLL, Cummins Engine Co. 
(Sponsored by Truck & Bus Activity) 


2:00 p.m. 
REAGAN C. STUNKEL, Chairman 


This will be a general question session 
with all the speakers on the platform. 


8:00 p.m. 
H. L. STONE, Chairman 


The Road to Engineering Competence 
—J. C. ZEDER, Chrysler Corp. 


This paper was prepared especially for 
the Engineering Students. 
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U.S.Sets Up Proving Ground 


For FORGING 


BASED ON DISCUSSION® BY 


TECHNIQUES 


Lt.-Gen. K. B. Wolfe, USAF, Headquarters, USAF, Washington, D. C. 





government-equipped and industry-operated fa- 
cility for developing forging techniques is being 


set up at Adrian, Michigan, with the backing of the 
United States Air Force. 


This new proving ground for manufacturing 
methods requiring high pressures is located in a 


* Discussion “Military Significance of Large Pressure Forgings” was pre- 
sented at SAE National Aercnautic Meeting, Los Angeles, Oct. 7, 1949, 
as part of Producibility Panel on “Significant Structural Design and Fab- 
rication Developments” (Complete panel is available in multilitho- 
graphed form from SAE Special Publications Department. Price: 75¢ to 
members, $1.00 to nonmembers.) 


World War II aluminum-extrusion plant providing 
700,000 sq ft of floor space. Already in the plant 
were 14 hydraulic extrusion presses ranging from 
1650- to 5500-tons capacity plus high- and low-tem- 
perature furnaces and machine tools for making 
dies. The extrusion presses will be useful for pre- 
forming metal stock to shapes suitable for forging. 

The forging will be done in heavy vertical hy- 
draulic forging presses obtained from Germany 
through diplomatic channels. There will be one 15,- 
000-ton, one 7000-ton, one 2000-ton, and one 600- 
ton press. 


Plant and equipment are the property of the gov- 





In his complete discussion, Gen. Wolfe explains 
that the origins of the German hydraulic forging 
presses being installed at the Adrian, Michigan 
manufacturing research facility go back to dis- 
covery during World War I of large deposits of 
magnesium in German salt mines. Experiment 
showed that cast magnesium alloys were useful, 
but that wrought alloys had much better fatigue 
strength. Experiment showed also that mag- 
nesium responded better to working under hy- 
draulic pressure than in existing rolling equipment 
and drop forges. So the Germans soon developed 
hydraulic forging and extrusion presses. 

Need of the aircraft industry for light-weight 
components and recognition that fatigue strength 
of the whole part is more important than high 
tensile strength of the material stimulated build- 
ing of larger and larger hydraulic presses, espe- 
cially for working magnesium. Success of a 7000- 
ton vertical hydraulic press erected in 1934 led 





Origin of German Presses .... 


to construction of three 15,000-ton presses and 
later a 30,000-ton press. Engineers were well 
along on design of a 55,000-ton press when World 
War II ended. 

The large presses made possible long, large forg- 
ings with locally reduced wall thicknesses. When 
the large forges were not being used for large 
forgings, they could take several sets of smaller 
dies, thus insuring a reasonable work load. 

Costs of large dies were kept low by using insert 
dies instead of solid die blocks. All machining 
marks could be removed, leaving a very smooth die 
surface over which metal flowed easily during 
forging. 

Gen. Wolfe’s discussion was part of a three- 
discussion panel on “Significant Structural Design 
and Fabrication Developments.” A digest of the 
discussion by S. J. Pipitone appears on page 24. 
A digest of the discussion by Motherwell will ap- 
pear in a subsequent issue. 
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ernment. They will be operated and maintained by 
a contractor, the Gerity-Michigan Mfg. Co. 

Plans call for a committee to screen all projects 
proposed for study at the plant by companies or in- 
dividuals. Projects accepted will be assigned prior- 
ity ratings by the committee. 

It will be the duty of the sponsor of a project to 
do all preliminary work such as melting alloys, 
forming slabs or billets, and making tools and dies. 
The contractor’s employees will operate and main- 
tain the furnaces, presses, and machine tools. The 
Adrian machine shop is to be used only for tool 
and die alterations becoming necessary in the 
course of the press work. 


No Peacetime Production Runs 


Work done at Adrian is to extend only to the de- 
termination of the practicability of a theory. All 
actual production work must be done at other 
plants. (Of course, in time of national emergency, 
the Adrian plant may be used for production rather 
than research.) 

In return for the use of the Adrian facilities, the 
‘sponsor of a project will pay a share of the utilities 
and maintenance costs. 

Reason for Air Force interest in forging develop- 
ment is that advanced aircraft designs call for 
parts that can best be made by forging, especially 
from light metals. Forged parts have higher 
strength-weight ratios than cast parts. Besides, 
forging a part like a spar cap consumes less man- 
power and metal than machining several compo- 


nents and assembling them into the spar cap. Fx 

example, the Germans initially produced a par 

ticular 33-ft spar cap, weighing 176 lb finishex 

by machining it from an extruded section weighin: 
517 lb. That is, they produced one spar cap and 34 

lb of chips at considerable cost in labor, metal, tool: 

and floor space. With their 33,000-ton press, the, 
turned out 198-lb forgings from which only 22 lb 
had to be removed—and costs were reduced pro- 
portionately. 

Use of forgings in American aircraft is expected 
to lower costs of peacetime aircraft production simi- 
larly and provide the mobilization potential neces- 
sary for rapid acceleration of the industry in time 
of emergency. 

This country already has some large hydraulic 
forging presses. In 1944, the government financed 
construction of an 18,000-ton press, now operated 
by the Wyman-Gordon Co., just outside of Wor- 
cester, Mass. Little knowledge and experience were 
gained during the war, but later work, aided by 
German scientists and technicans, has encouraged 
the Air Force to add a 7000-ton press acquired from 
Germany to this plant’s facilities. A 15,000-ton and 
a 5000-ton German vertical press are to added to 
the Cleveland forge plant of the Aluminum Co. of 
America to supplement their smaller tonnage fa- 
cilities. All three presses have arrived in this coun- 
try. 

It is expected that when forging techniques have 
been improved and designers become more aware of 
the advantages of large forgings, new forging plants 
will be constructed. 





ROVER’S TURBOCAR 


Continued from page 38 


Yet I question whether noise alone would attract 
great attention to the car if it were driven smoothly 
through London or New York traffic. Any sound 
which may emanate from the reduction gearing to 
the back axle is not discernable above the exhaust 
note. 

Many spectators at the track tested the heat of 
the exhaust emitted from the two vertical open 
stacks which terminate flush with the engine cover 
behind the driving seats. During idling it is pos- 
sible to put a hand in the exhaust stream without 
discomfort. By expanding the gases first through 
the compressor-turbine and again through the 
power-turbine, most of the energy has been ex- 
tracted from the gas stream by the time it emerges 
to the atmosphere. In an aircraft turbojet, the 
gases are only partially expanded and the engine 
emits high-velocity exhaust quite unbearable to the 
hand at close quarters. 

On the car demonstrated. a paraffin fuel was 
used; but as previously pointed out, the turbine is 
not fussy about its fuels and will operate success- 


fully on gasoline or diesel oil. The essential is a 
fuel of high calorific value per unit volume, and 
kerosene oil of a specific gravity of 0.801 to 0.806 
gives as high as 18,590 btu per lb. 

There is some odor from kerosene when the car 
is at rest, but none when traveling, though it can be 
detected when slowing down quickly. 

After turning off the mixture, the turbine goes 
on spinning for some seconds, such is the mo- 
mentum of its rotating assembly and its freedom 
from friction. 

The rate of fuel consumption—about 7 mpg—is 
the real objection at the present state of develop- 
ment. But this will be appreciably reduced with a 
smaller unit having a heat exchanger. 

In talks with the executive engineers of the Rover 
turbocar, I discussed the question of hill climbing 
and restarting on a grade. I was told that calcula- 
tions of torque characteristics indicate that hill 
climbing will not prove difficult with the design at 
present. In any event, it would not add much com- 
plication to incorporate an emergency low gear. 
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‘ontinued from page 17 


vhich this fact came to life. 

Vigorous idea exchange across 
the meeting round tables yielded a 
rich harvest of much never re- 
corded information on a varied 
vechnical bill-of-fare, including 
body designs, lubrication, noise 
and vibration, engine wear, cool- 
ing system problems, suspensions, 
high voltage electrical systems, 
the place for leased vehicles, and 
brake testing complexities. On- 
the-spot reports of these spontan- 
eous discussions will be published 
in the August, 1950, issue of the 
SAE Journal. 

“No Third World War is 
ahead,” Henry J. Taylor, radio 
commentator and world traveler, 
told a capacity audience at the 
general session Wednesday eve- 
ning. “But,” he qualified, “peace 
isn’t ahead either, if we think of 
peace as tranquility. We shall 
probably go on indefinitely some- 
what as we now are going.” 

Initiative now rests with the 
Asiatic minds in the Kremlin, 
Taylor said, stressing that their 
Oriental viewpoint takes little in- 
terest in either time or human 
life. They quote and live by 
Lenin’s writings, and are basing 
their entire strategy on one of 
the last statements ever made by 
the Soviet saint: “The day will 
come when we will force the 
United States to spend itself to 
destruction.” 


Internal Strength Urged 


It is our job, Taylor urged, to 
see to it that they don’t do it. 
The health of our American econ- 
omy is the answer to peace or war. 
Our basic security lies in continu- 
ance of a sound economy. Our 
strength abroad rests entirely on 
our continued strength within. 

The bloom is off the rose of 
promising something for nothing, 
Taylor believes, though admitting 
that something-for-nothing still 
has some appeal. He sees a neck 
and neck race between education 
and retrogression in the American 
economy, but pointed to signs that 
education is going to win. “There 
is no security in a changing 
world,” he said, “as great as abil- 
ity to qualify for a better job.” 

Answering a question, he re- 
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iterated his earlier statements 
that flying saucers are real, that 
they are part of a U. S. scientific 
development program, that they 
are not from either Russia or 
Mars. Backing his statements, he 
quoted from iegends appearing in 


BODY SESSION 
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English on saucers which his in- 
vestigations proved real—and said 
that they vary in size from 20 in. 
to 250 ft. in diameter. “They are 
real—and they are ours,” he sum- 
marized, “and I think that is very 
good news.” 





Chairman: R. A. Terry 


Paper: “Development of Modern Transportation Upholstery Fabrics,” 
by W. F. Bird and C. L. Conley, Collins & Aikman Corp. 





N automobile upholstery fabrics, 

it’s the practical features that 
car owners are concerned with, 
scheduled speakers for this ses- 
sion showed. In supersonic flight 
research, it’s the data that will 
enable the United States to have 
the world’s best high-speed air- 
craft that researchers are seeking, 
explained an added starter on the 
program. 

According to the two research- 
ers on consumer preferences in 
upholstery fabrics, most people 


rate durability and ease of clean- 
ing as the most important fea- 
tures, when they are first asked. 
After they’ve had a little educa- 
tion on how fabrics vary in their 
effects on clothing wear and pre- 
vention of forward slides during 





sudden stops, they rate these lat- 
ter two factors high also. 

What the consumer surveys in- 
dicated was said to have been veri- 
fied by sales results. For example, 
when salesmen pointed out that 
certain upholstery fabrics cause 
less shine and wear on clothes, 
buyers definitely counted that asa 
factor in favor of cars having 
those fabrics. Sales propects hav- 
ing children under 16 years old 
were especially interested in rela- 
tive safety of fabrics, also. 

Practical features of upholstery 
fabrics are important in used car 
sales, too, it was pointed out. 
Used-car buyers often use the con- 
dition of the upholstery as an 
index of the care and use a car 
has had. 
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Extra attraction at this session 
was an informal talk by SAE mem- 
ber Gene May, civilian pilot of the 
Douglas Skystreak and Skyrocket. 
These airplanes, he emphasized, 
are for research flying only. They 
are not intended as prototypes of 
fighters, although, of course, data 
developed by the research craft 
will be applied eventually to de- 
sign of fighters and other military 
aircraft. May illustrated his talk 
with a motion picture of the Sky- 
streak and one of the Skyrocket, 
the latter said to be the only mo- 
tion picture ever taken of an air- 
plane flying at supersonic speeds 
only 30 ft above the ground. 


DIESEL ENGINE SESSION 


ING 








The test pilot congratulated en- 
gineers on the fine design work 
that went into the two supersonic 
research airplanes and their aux- 
iliary equipment. Particular mar- 
vels to him, he said, are the 20-in.- 
diameter, 8-ply, nylon-cord tires. 
These are inflated to 190 psi, and 
they can stand as much as 230 psi. 
They carry 10,000 to 11,000 lb at 
170 mph. He praised also a spe- 
cial expansion turbine that turns 
98,000 rpm to cool the cabin in 
flight and a large trailer on which 
the delicate craft are transported 
to the end of the runway so that 
chances for tire year are mini- 
mized. 





Chairman: J. W. Pennington 


Paper: “Valve Problems in Diesel 
Mfg. Co. 


Engines,” by Vincent Ayres, Eaton 





HE five chief valve ills suffered 

by diesel engines—(1) breakage, 
(2) seat wear, (3) valve face 
guttering, (4) stem and guide 
wear, and (5) sticking—were diag- 
nosed by valve specialists. They 
traced the causes to design and 
operational shortcomings and 
suggested remedies to the engine 
man, valve designer, and operator. 

Reason for valve breakage is 


Around the Meeting 
ge = 





tough to spot, especially after it 
happens. But engineers at the 
meeting found from experience 
that breakage can be charged to: 
(1) abnormal valve loading, and 
(2) a design that lends itself to 
fatigue breakage. Overspeeding 
the engine brings on abnormal 
loading, as do worn valve train 
parts having increased lash. 
Engine men agreed that over- 


speeding diesels is uncommon 
But it can happen with the vehick 
going downhill, or if the operato: 
adjusts the engine to give higher 
speeds. In one case reported, ar 
operator found he could move 
heavier loads by running the en- 
gine 200 rpm above normal. But 
the engine broke valves at this 
higher speed. 

A diesel engineer argued that 
even today too many cams are 
being designed without regard for 
rapid acceleration changes, akin 
to impact. He said cams have 
been designed as a base circle, nose 
radius, or connecting flank—for 
the draftsman’s convenience; or 
from constant acceleration dia- 
grams—for the mathematician’s 
convenience. Too few have been 
designed to reflect the system’s 
dynamic needs—for the valve 
gear’s convenience. 

The greater frequency of seat 
wear failures on the inlet as op- 
posed to the exhaust side brought 
several speculations from valve 
men. They saw two possible ex- 
planations. 

First, the better materials used 
for the exhaust seat, from a cor- 
rosion standpoint, also may have 
better abrasion resistance than 
the inlet port material. Second, 
the deposit coating on exhaust 
valves probably acts as an insula- 
tor and prevents intimate contact 
between exhaust valve face and 
cylinder head seat. 

Exhaust valves, on the other 
hand, are allergic to valve face 
guttering. It stems from two con- 
ditions. Distortion or bad me- 
chanical condition can allow leak- 
age in a local area. Broken away 
deposit between valve and seat 
makes for leakage too. Guttering 
is a straight high - temperature 
oxidation, not corrosion, it was 
emphasized. High-pressure, high- 
temperature leakage can create 
1500 F valve temperature while ex- 
haust gas temperature may be as 
low as 800 F. 

Fourth valve problem, stem and 
guide wear, is much like engine 
wear, engineers at the session 
noted. It depends on _ three 
things: (1) materials and hard- 
ness, (2) load, and (3) lubrication. 
Excessive stem-to-guide clearance 
hampers heat transfer from valve 
to cooling medium. It allows room 
for deposit formation, which re- 
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4uces lubrication effectiveness. 
This clearance also was blamed 
for valve sticking. 

Petroleum men attributed only 
rinor influence on valve life to 

be oils, compared with factors 
such as engine design and operat- 
1g conditions. Engine men re- 
lied with this remark once made 
yy Kettering: “Engines we manu- 
facture and ship to our customers 
have no deposits in them. De- 
posits form only after they start 
digesting fuels and oils.” 

The cure side of valve problem 
discussions revealed that none of 
these troubles need be chronic. 
Varied approaches recommended 
were suggestive of the proverbial 
variety of cat-skinning operations. 

One answer to valve breakage, 
found to boost normal engine 
operating speeds, is to improve 
valve motion. Studying valve 
train deflections uncovers weak- 
nesses in the system. Cam con- 
tour redesign was suggested to 
eliminate excessively rapid ac- 
celeration changes. 

In one case cited which bears 
out this advice, a complete valve 
train under test on a rig at 2400 
rpm clattered loudly, and broke 
quickly in several places. A re- 
designed camshaft, embodying 
sound design principles, made the 
same valve train run quietly and 
banished breakage woes. Stro- 
boscopic study and high - speed 
motion pictures confirmed the im- 
provement. 

Attention focussed on valve 
structure as a means of bolstering 
resistance to breakage. Among 
the desirable things to aim for in 
valve design are: a rigid enough 
valve head section to support the 
gas load; a not too thin valve rim; 
a wide seat contact; generous 
underhead radii without abrupt 
changes in section; and guide 
lengths 50% or more of total valve 
length. 

Material selection came in for a 
round of discussion as a big item in 
extending valve life. Designers 
were advised to choose materials 
on the basis of: (a) strength at 
operating temperature, (b) hard- 
ness at operating temperature, 
and (c) resistance to environment. 

Tip given for simplifying the 
selection job is to classify valve 
temperatures into zones. “Cool” 
is any temperature below 1200 F; 
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“temperate,” the 1200 to 1400 F 
range, and “hot,” above 1400 F. 
Commonly used valve steels were 
said to have good properties in the 
cool zones; austenitic steels have 
better strength properties in the 
temperate zone. Sodium cooling 
any valve drops its temperature 
into the temperate zone or lower. 

Different materials have been 
found to curb seat wear. Some 
valves show less wear with valve 
rotation; others more. Fruitful 
results may stem from coating the 
valve or seat, suggested a valve 
man who proposed further study 
of this method. 

Valve face guttering indicates 
need for a material that resists its 
environment. The material should 
have a hot hardness valve high 
enough to resist pitting by inden- 
tation or deformation, which may 
lead to guttering. Rotation also 
helps keep temperatures, deposits, 
and leakage under control. 

Rotation was said to increase 
valve life because it: 

1. Removes gummy deposits 
from the valve stem which cause 
sticking. 

2. Tends to wipe ashlike deposits 
from valve face and seats and pre- 
vents localized guttering. 

3. Minimizes undesirable effects 
of seat distortion and deck shift- 
ing. 

4. Prevents formation of loca- 
tion hot spots on the valve head 
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due to localized leakage from un- 
known causes. 

Stem and guide wear were said 
to succumb to proper lubrication. 
Problem is to maintain satisfac- 
tory inlet and exhaust valve lubri- 
cation without over - lubricating 
the inlet valve or under-lubricat- 
ing the exhaust valve. On oil ring 
on the inlet valve together with 
close stem-to-guide clearance may 
help satisfy the inlet valve re- 
quirement. One man commented 
that surface finish also makes a 
difference. The smoother the 
stem, the harder it is to lubricate 
and the greater its tendency to 
scuff. 

Sticking troubles evaporate, a 
valve designer said, if you keep 
the stem and guide clearances low 
so that there is no space for de- 
posits to form. He also advised 
reducing guide length. This lowers 
the temperature enough, at point 
of first contact between valve and 
guide, to prevent the oil from 
breaking down and forming de- 
posits. 

Oils with low varnish deposit 
tendencies, such as heavy-duty 
oils, were suggested. But over- 
extending mileage between oil 
changes will reduce heavy-duty 
oil effectiveness by consuming the 
additive. Too long a period be- 
tween oil filter changes also was 
warned against. Deposits increase 
as filtration efficiency drops. 





Chairman: F. B. Lautzenhiser 


Paper: “The Gasoline Consumption and Travel Time of Motor Trucks,” 
by C. C. Saal, Bureau of Public Roads. 





RELIMINARY findings of a joint 

industry-government study of 
commercial vehicle gasoline con- 
sumption and travel time, re- 
ported at the meeting, show two 
important trends. First, the 
weight of the truck hurts gas 
economy less on the level than 
when going up and down hill. 
Second, heavier vehicles cut down 
hauling time. 

This work was sponsored by the 
Committee on the Economics of 


Motor Vehicle Size and Weight, of 
the Highway Research Board. 
Aim is to find relative economies 
of operating various type and 
weight vehicles in relation to the 
cost of highway facilities for them. 
These initial studies, part of a 
broad program yet uncompleted, 
were conducted on the Pennsyl- 
vania Turnpike and on sections of 
U. S. 11 and U. S. 30. 

Seven vehicles were tested, 
ranging from a two-axle single- 
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unit truck to a seven-axle semi- 
trailer combination. Gross 
weights varied from 20,000 to 139,- 
500 lb. 

Preliminary trends were inter- 
preted in terms of rate of rise and 
fall—total rise and fall of any 
highway section divided by the 
number of hundred feet in the 
section. Test results show that 
gasoline economy on the basis of 
gross weight increases appreciably 
for lower rise-and-fall rates. 
Rates greater than 2 ft per 100 ft 
show little increase in fuel econ- 
omy for heavier weights. Inci- 
dentally, many highway rise-and- 
fall rates are greater than 2. 

These studies also reveal that 
travel time is saved by increasing 
weight, regardless of rise-and-fall 
rate. The time economy does not 
level off at higher gross weights, 
as is the case for fuel economy. 
Travel time, results show, is re- 
lated to weight-power ratio. 

Despite these indications, it was 
warned that over-all operating 
economy may not necessarily fol- 
low these preliminary trends. 
Payload tons as well as gross tons 
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must be considered in a complete 
analysis. 

Participants in this work saw 
important significance in the find- 
ing that fuel consumption and 
travel time vary with rise and fall 
rate, regardless of length or indi- 
vidual grades of a road section. 
This makes it possible to apply 
these results to entire highway 
sections without separate consid- 
eration of individual grades. And 
the rate of rise and fall is easily 
found from profile maps or with 
an altimeter. 


Around the Meeting 








it was reported. Sticking see 
to depend on a combination 
guide material, guide and sté« 
temperature, and oil supply. D 
cussion disclosed that better, co: 
pounded oils are in sight. Aso 
lubrication expert explained it, a 
though present high-output ai 
craft engines need compounded 
oils, the compounds already de- 
veloped for ground vehicles are 
not the answer. Those compound 
tend to cause preignition in air- 
craft engines. But a new ap- 
proach to compounding is ex- 
pected to yield soon an oil which 
will keep valve springs cleaner. 
Airline operators were told that 
reductions in maintenance costs 
would more than offset the in- 
creased cost of the improved oil. 
Boeing’s Model 502 gas turbine 
is still in the stages of preproduc- 
tion development, but it is already 
operating in a U. S. Navy speed- 
boat type of craft, as well as in a 
Kenworth truck, to produce serv- 
ice-test data, engineers learned. 
Development work since January 
1947 has cut fuel consumption 
from around 2 to 1.25 lb per bhp- 
hr and boosted power output from 
just over 100 to 175 bhp—the latter 
value being the present continu- 
ous-duty rating. Another 18 
months of development is ex- 
pected to cut fuel consumption to 
1 lb per bhp-hr and raise the 





Papers: “Recent Developments in the R-4360 Engine,” by E. A. Ryder, Power rating to almost 225 bhp. 
Pratt & Whitney Aircraft Division, United Aircraft Corp.; and “Potent With addition of regeneration, the 
Power Packages—The Boeing Gas Turbines,” by H. M. Jacklin, Jr., fuel consumption figure may go 








Bureau of Ships, Navy Department. 





WO examples reaffirmed that 
| ed engines are the result of 
years of testing and experimental 
development. They were the 
Pratt & Whitney R-4360 Wasp 
Major aircraft engine—one of the 
world’s largest and most powerful 
piston engines—and the Boeing 
Model 502—a 175-hp gas turbine 
engine. 


The R-4360 Engine 


More than four years of devel- 
opment work went into the R-4360 
before the first production engine 
was shipped, and development will 
continue as long as the engine is 
in use, its operators were assured. 
Development costs spread over the 
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4000 R-4360 engines produced up 
to about a year ago amount to 
nearly $6000 per engine. 

A large share of the effort has 
been put into finding the best 
ways to dispose of the waste heat 
from the exhaust quarter of the 
cylinders, it was explained. Con- 
siderable improvement in heat 
disposal has come from 

1. Increasing cooling-fin sur- 
face. 

2. Arranging to keep rocker 
boxes full of oil so to achieve max- 
imum transfer of heat from the 
valve stem and other hot parts. 

3. Redesigning valves to circu- 
late the sodium in the most effec- 
tive manner. 

Valve sticking is still a problem, 


down below 0.7 lb bhp-hr. 

At present, the first of the two 
turbine wheels runs at 1500 F 
maximum, one of the engine’s de- 
velopers noted. Blades are a Stell- 
ite alloy and hub a Timken alloy. 
The engine sustains combustion 
after the gas-producer section 
(compressor plus first turbine) 
reaches 10,000 rpm. The engine is 
rated at 36,000 rpm of the gas- 
producer rotor. 

In the experimental truck in- 
stallation, a marine reverse gear 
is used. Reversing the engine can 
provide braking. The engine has 
been thrown into reverse while 
the truck was going downhill at 
45 mph without adverse effects, it 
was reported. 

A specially developed Lord pro- 
peller-shaft flange containing 
rubber keeps vibrations originat- 
ing in the truck structure from 
affecting the engine. The engine 
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elf operates practically vibra- 
on free. A motion picture show- 
.g the engine installed in the 
ruck proved that a pencil can 

» balanced on end on the truck 

nder at standstill while the en- 
ine is operating. 

Witnesses of the truck tests re- 
ported that, with the engine silen- 
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cer installed, noise is down to 
about 80 db—that is, no noisier 
than many West Coast trucks. 
The silencer adds only 4 in. more 
to the 38-in.-long engine. Engi- 
neers have learned how to design 
a reasonably quiet impeller, but 
the four spur gears are said to be 
noisy. 





Chairman: Henry Jennings 


Paper: “Tires and Tubes for Commercial Vehicles and Factors Affect- 


ing Their Service,’ by G. M. Sprowls, Goodyear Tire & Rubber Co. 


(Presented by T. F. Cockrem.) 





NALYSIS of how heat, impact, 
and abrasion foreshorten tire 

life brought helpful ideas in an- 
swer to the plea for reduced tire 
costs, chorused by fleet operators 
at the meeting. 

Tire temperature, a rubber man 
noted, varies with speed, load, and 
inflation. Temperature increases 
until heat input equals heat dis- 
sipated. Inflation pressure build- 
up due to heat reduces tire flexing 
and deflection. Reduced flexing 
means less heat generation. 

Test data cited show tire tem- 
perature to vary directly with 
speed, although at any speed there 
is this balance between heat in- 
put and dissipation. But in any 
case, the tire shoulder is always 
hotter than the air in the tire. 
In one case, at 33 mph the shoul- 
der was 40 F hotter than air in the 
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tube, and about 64 F above at 50 
mph. 

Increased load in the tire gene- 
rates more heat because the tire 
flexes more. If you want to stretch 
tire life, advised rubber techni- 
cians, observe tire load-carrying 
limits set up by the Tire & Rim 
Association. Some fleets guard 
against tire overloading by weigh- 
ing wheel loads rather than axle 
loads. 

Increasing inflation pressure 
reduces deflection so that less heat 
is generated. This means lower 
tire temperature. In one case, 
boosting inflation from 65 to 85 
psi dropped the temperature from 
210 to 195 F. A15 psi increase over 
the Tire & Rim Association infla- 
tion schedule (with the tire cool) 
was considered permissible for 
unusual cases; but it almost al- 
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ways brings failures from other 
conditions. 

A tire carcass fractured by im- 
pact often goes by without detec- 
tion until the tire blows out sev- 
eral days later. 

Tire men traced wear to any 
condition that causes slippage be- 
tween tire and road, such as 
curves and grades, road surfaces, 
acceleration and _ deceleration, 
load, and speed. Results of a tire 
wear study as affected by topog- 
raphy reported at the session 
brought home the importance of 
this factor. Vehicles run on a 
winding route with long, steep 
grades had a 66% higher tire wear 
rate than similar vehicles operat- 
ing on a straight and levei road. 

Data gathered on tire wear over 
different types of sand in road 
construction revealed the effect of 
road surfaces. Tires used over 
large, sharp sand particles gave 
only 58% as much mileage as tires 
operating over large, rounded 
sand particles. Tread wear over 
small, sharp sand particles was 
87% as good as that over the 
rounded particles. 


Preventive Steps 


Fact that cuts and carcass fail- 
ures each are more often the 
cause of truck tire removal than 
wear drew suggestions for obvi- 
ous corrective measures. Clean- 
ing up terminals and loading plat- 
forms will keep tire cuts down. 
Careful tire examination at regu- 
lar intervals to remove foreign 
material is another good practice, 
because tire failures due to cuts 
often happen several days after 
the tire is first injured. 

One operator—in whose Chi- 
cago operations about two-thirds 
of the tire removals are for cuts 
—reported that avoidance of over- 
loading on wheels seems to reduce 
the frequency of cuts. 

Several fleet men said they ex- 
tend tire life by first starting tires 
on the front wheels, then moving 
them to the rear. Rotation from 
front to rear helps smooth out 
uneven tread wear. Caution was 
urged in rotating tires on dual- 
wheel jobs. Both tires on a dual 
wheel must be mated. Some op- 
erations require a slightly large 
diameter tire on the outside, and 
others on the inside. 
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'Table Give-and-Take 


Success at Summer Meeting 








ROUND TABLES REPEATED 
THEIR SUCCESSES of last year. 
An even dozen of the informal 
gatherings drew penetrating as 
well as wide interest on Monday, 
Tuesday, and Thursday after- 
noons. Some attracted session- 
sized audiences; others were 
small enough to bring active par- 
ticipation from every attendant. 


WHAT WENT ON AT THE 
ROUND TABLES will be brought 
to SAE Journal readers in the 
August issue. Reported by tech- 
nically competent engineers, 
twelve separate stories will tell 
the meat of the fact and opinion 
which was revealed at the stirring 
confabs. 


PICTURES ON THESE PAGES 


show typical round tables in ac- 
tion. 
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One operator who runs new tires 
on his tractors and recaps on 
trailers reported that he is experi- 
menting with switching tires from 
tractor to trailer after the first 
40,000 miles. 

Credit for recent reductions in 
tire maintenance costs was given 
to wartime education in tire care 
and to better tires. New, heavier 
treads are certainly worthwhile, 
tire users agreed, although they 
are not sure yet that nylon cords 
are worth the increase in cost 


PASSENGER CAR SESSION 





ranging from 25 to 37%. 

Operators showed interest in 
having tire manufacturers set up 
tire leasing services, with the 
manufacturers doing the mainte- 
nance. Tire representatives were 
mum. 

A final question on why the con- 
tinued interest in synthetic rub- 
ber brought two answers: The 
government requires use of a cer- 
tain proportion of synthetic rub- 
ber, and the new synthetics are 
going to give better tires. 
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though there is a significant dif 
ference. Studebaker also uses 
three-element converter with 
planetary reduction behind i 
Difference between the two is th: 
in this case, a direct drive clutc 
connects the engine direct to th 
output shaft in high gear. Thi 
shorts out both the converter an: 
gear reduction. The gear set free- 
wheels so that it can overrun wit! 
unit locked up in direct; other 
wise, the converter would churn a 
high loss. 

Packard’s Ultramatic also elimi- 
nates the converter from the drive 
in direct. But this design features 
a two-stage torque converter with 
four sets of blades. At high 
speeds, the converter becomes a 
coupling and the reaction member 


floats on a freewheel. At about 
this time, a friction clutch locks 
the turbine and pump together. 
The unit then functions as a di- 


Papers: “Automatic Transmissions—Today—Tomorrow,” by A. H. Dei- 
mel, Spicer Mfg. Division, Dana Corp.; and “The Ford-Mercury Auto- 
matic Transmission,” by H. T. Youngren and H. G. English, Ford 
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ORD’S new automatic transmis- 
. sion, described at the meeting, 
strengthened the contention that 
each car manufacturer is design- 
ing and applying the torque con- 
verter differently in the search for 
desired performance. 

The Ford drive, to be available 
on Ford and Mercury cars, differs 
from the Buick, Chevrolet, Stude- 
baker, and Packard entries in 
several ways. It combines a three- 
element converter with a double 
pinion planetary gear box three 
speeds forward and reverse. And 
unlike the Studebaker three-ele- 
ment converter transmission, 
Ford’s design does not lock up in 
top gear. The torque converter 
behaves as a fluid coupling after 
it completes its torque multiplying 
job. 

Designers of this transmission 
Showed that the choice of the 
three-speed box over an experi- 
mental two-speed saved 4 hp in 
engiae friction, equal to nearly 1 
mpg. And keeping the converter 
in the circuit without locking it up, 
“puts the zip in top gear at the low 
end, only where it is needed for 
this maximum flexibility of driv- 
ing,” said Ford engineers. They 
proved this does not sacrifice fuel 
economy. 

Ford has also departed from the 
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conventional arrangement of posi- 
tions on the selector quadrant. 
From left to right, the positions 
are Park, Reverse, Neutral, Drive, 
and Low. Reason for this is to 
reduce the chances of accidental 
shifting into Reverse, since the 
selector lever must pass through 
Neutral to get to Reverse. This 
makes it unnecessary to provide 
a Reverse inhibitor. It was 
claimed that this arrangement is 
adequate for rocking between 
Low and Reverse in mud or snow. 

The converter is of stamped 
construction. The pump assembly 
consists of an aluminum cover, 31 
stamped steel blades, a retaining 
ring, a torus ring, and iron hub 
casting. Except for the splined, 
forged steel hub, all parts of the 
turbine are stampings. The sta- 
tor is an aluminum die casting, on 
which a formed split steel shroud 
is assembled and welded. 

Extensive use is made of die 
castings in the Ford transmission 
to save weight. There are four in 
the converter and 20 in the gear 
box. The complete transmission 
weighs about 77 lb more than a 
standard one. 

In comparisons of automatic 
transmission types, it was noted 
that Ford’s drive is somewhat akin 
to the Studebaker design; al- 


rect drive with no slip. 

The Buick Dynaflow and Chev- 
rolet PowerGlide single-stage con- 
verters were offered as further 
evidence of differences in ap- 
proach. In these designs the de- 
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i rising speed characteristic is 
duced by splitting the pump 
ling into two sections. One 
ts on the other by means of 
reewheel. Splitting the stator 
ding into two sections extends 
converter’s range. At low 
ed ratios, combined curvature 
both reaction blading sets pro- 
duces high torque multiplication; 
higher speed ratios, the steeply 
curved section floats. The section 
with flatter curvature is better 
suited to changed flow direction 
of the fluid leaving the turbine, 
which is now rotating at speed. 
This extends converter range. 
Beyond the coupling point, the 
second guide set also floats, so 
that the converter acts as a 
coupling. 

This somewhat more complex 
blading design, with five sets in- 
stead of three, gives the single 
stage converter a wide enough 
range of operation. It also gives 
the engine flexibility and speed 
range which requires no shifts 
over the normal driving range. 

The transmissions with direct 
drive supply braking resistance 
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JULY, 1950 


through the engine when the 
throttle is closed. Those without 
direct drive use the converter as a 
coupling. In low range, the brak- 
ing torque is increased by low 
range multiplication. Chevrolet, it 
was pointed out, has a novel way 
of increasing braking resistance on 
its PowerGlide. Blades added in 
the center chamber of the con- 
verter vortex form an independent 
coupling. They have little effect 
in forward drive, effectively in- 
crease braking torque when coast- 
ing. 


Varied Complexity 


Discussion of the various de- 
Signs revealed that simplification 
in one part is compensated by 
complication in another. Actual 
construction chosen, pointed out. 
one transmission specialist, de- 
pends on requirements empha- 
sized. For example, Hydra-Matic 
provides torque multiplication by 
gearing in four separate steps, 
which requires clutches and 
smoothly - functioning control 
mechanism. At the other end, 


Sports at Summer Meeting 


Golf as usual drew more participants 
than any other single sport, although 
veranda-sitting was extremely popular. 
Official champions were crowned fol- 


lowing golf tournaments for both men 
and women. 


Kenneth R. Heilemann was men’s 
champion with a 144 medal score for 
36 holes. R. G. Wingerter was runner- 
up with 148. By his win, Heilemann 
took permanent possession of the new 
SAE Championship Bowl, on which his 
name was inscribed last year when it 
was first placed in competition. 


Women’s champion was Mrs. H. B. 
Orr. 


Skeet shooting drew more interest 
than ever before—and generated talk 
of an official tournament next year. 
. . . Field Day events, horseback rid- 
ing, swimming, tennis, bridge, canasta 
and Keeno were among the other di- 
versions which brought pleasure to the 
more than 1400 members and guests 
at the meeting. 
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Buick and Chevrolet get torque 
multiplication for the driving 
range completely hydraulically, 
without automatic shifting and 
governor controls. But the price 
for this is more complex blading. 
The other drives, it was said, fall 
between these two extremes. 

Another difference pointed out 
is that Buick and Packard hy- 
draulic sections are made of alu- 
minum cast by very accurate 
methods. Chevrolet, Studebaker, 
and Ford use sheet steel blading. 

Points of similarity found in 
these five transmissions are: 

1. Hydraulic torque converters 
are included in the drive. 

2. Rotating housing high-speed 
converters are used. 

3. Reaction blading is carried 
on a freewheel. 

4. Planetary low and reverse 
gears are used behind the con- 
verter. 

5. These gears are applied by 
oil-pressure operated clutches. 

6. Two auxiliary pumps create 
oil pressures for the clutches and 
keep the converter under pressure. 

7. Five position control levers 
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are provided for Parking, Neutral, lock for drive shaft. 
Drive, Low, and Reverse. 9. Engine starting is possible 
8. Parking position has positive only in Park or Neutral positions. 





F & L SESSIONS 
Chairmen: L. L. Withrow and Robert Cass 


Papers: “Precombustion Reactions in a Motored Engine,” by D. L. 
Pastell, E. I. du Pont de Nemours & Co; “The Elimination of Com- 
bustion Knock—Texaco Combustion Process,” by E. M. Barber, Blake 
Reynolds, and W. T. Tierney, The Texas Co; “Effects of Sulfur in Motor 
Gasoline on Engine Operation,” by E. J. Gay, technical consultant; 
J. B. Duckworth, Standard Oil Co. (Indiana), and R. E. Jeffrey, Shell 
Oil Co.; and “Engine Wear as Affected by Air and Oil Filters,” by W. S. 
James and B. G. Brown, Fram Corp. 





ETROLEUM experts joined en- 

gine designers and operators for 
two sessions sponsored by the 
Fuels and Lubricants Activity, 
one on combustion and the other 
on engine wear. 


The Texaco Combustion Process 
was described as a hybrid, crossing 
the fuel injection of a diesel with 
spark ignition of the Otto cycle to 
combine the best features of each 
—the diesel’s high part-load effi- 
ciency and the Otto cycle’s high 
air utilization. 

TCP, said its developers, is not 
choosey about the octane or cetane 
number fuel it burns. It gives 
promise of boosting both miles per 
gallon of gasoline and gallons per 
barrel of crude by 30%. That’s 
because TCP features that prevent 
knock also allow a wide range of 


Knock Holds Spotlight 


At the session on combustion, 
knock held the spotlight, with dis- 
cusion focussed on a combustion 
chamber design that eliminates it, 
labelled “Mechanical Octane Num- 
bers, Unlimited,” and the motored 
engine as a tool for studying it. 
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mixture strengths to be burned. 


up for the TCP engine princip'e 
over conventional engines: 




































































These five gains were chalked 
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1. Compression ratio increase 
without regard to fuel octane 
number because knock is elimi- 
nated. 

2. Supercharge combined with 
high compression ratio without re- 
gard to octane number. 

3. Part-load economy because of 
TCP’s ability to burn lean mix- 
tures. 

4. Load control by mixture 
strength, without air throttling, 
particularly attractive for two- 
cycle engines. 

5. Use of fuels having no octane 
number specification and with a 
broad boiling range. 

In showing how TCP makes 
these gains possible, Texas Co. 
engineers said that, convention- 
ally, knock occurs because the end 
gas ignites spontaneously before it 
is consumed by the flame front. 
The new process eliminates knock 
by not giving the fuel-air mixture 
time enough to ignite spontane- 
ously. It was viewed as a race be- 
tween the flame front and spon- 
taneous ignition reaction in the 
end gas zone. Object is to have 
the flame front get there first, 
which TCP does. Here’s how: 

The air in the combustion cham- 
ber is given a swirling motion and 

fuel is injected across the swirling 
air in the downstream direction. 
A spark plug is near the fuel nozzle 
and downstream of it. First part 
of the injected fuel mixes with the 
air as it travels toward the spark 
plug. 

Much of the mixture is ignited 
as it reaches the plug. The rest 
of the fuel is injected continuously 
into the swirling air and a flame 
front is established. Fresh com- 
bustible mixture forms continu- 
ously and feeds into the flame 
front. Combustion products are 
carried away from the flame front. 

Three elements control knock in 

a TCP engine, the Texas research- 

ers advised: (1) relative location 

of injector and spark plug, (2) 

direction and character of fuel 

spray, and (3) relative timing of 
injection and ignition. 
Placing the plug between 30 to 

60 deg downstream of the injector 

yields knock-free operation, ex- 

periments showed. A satisfactory 
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ray is one which is strong 
enough not to be deflected exces- 
ively by the air swirl, yet not 
netrating beyond the spark plug 
fore ignition. The spark toler- 
ice period for TCP lies between 
15 and 30 deg crankangle for en- 
ines with conventional automatic 
ignition systems. 

Similarity between the Hessel- 
man engine and the TCP design 
was noted by several engineers. 
They observed that Hesselman’s 
powerplant, no longer in produc- 
tion, also had a fuel injector near 
the spark plug and also involved 
fuel-air preparation before injec- 
tion. One difference pointed out 
is that the TCP design will burn a 
much broader range of fuels than 
Hesselman’s did. 

TCP comes by its ability to burn 
very lean mixtures because it stops 
injection before all the swirling 
air has mixed with fuel. This 
makes available high part-load ef- 
ficiencies. It also boasts engine 
power control through fuel quan- 
tity variation without air throt- 
tling. 

On the economy side, one engi- 
neer estimated that the switch to 
TCP engines would net the motor- 
ist a $65.30 saving, or 33% of his 
annual gasoline bill. Going to a 
12.5 compression ratio TCP engine, 
he calculated a $92.60 annual sav- 
ing, or 52% over a conventional 
6.5 compression ratio engine. But 
the price for such economies, he 
emphasized, is a more expensive 
fuel system. 

Another plus value for the TCP 
engine is that it can operate on a 
fuel with no octane number speci- 
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fication and a broad boiling range. 
In fact, during development work 
TCP engines operated on motor 
gasoline, diesel fuel, jet engine 
fuel, tractor fuel, aviation gaso- 
line, and Navy special fuel oil. 
Much higher yields of internal 
combustion fuels from crude oil 
also are predicted by making fuels 
for TCP engines, instead of meet- 
ing current specifications for Otto 
cycle and diesel fuels. 


Motored-Engine Studies 


The search for more basic facts 
about knock received a shot in the 
arm from disclosures on why a 
motored engine (in which the 
heated fuel-air mixture is com- 
pressed without passing a spark) 
makes a good detonation study 
device. This work also gave 
weight to the autoignition knock 
theory. 

The motored engine casts aside 
two complexities of fired. engine 
studies: (1) the flame front in the 
cylinder, and (2) difficulty of iso- 
lating the end gas—last portion 
of the charge to burn. 

Yet the same physical and 
chemical reactions that affect 
knock in a fired engine manifest 
themselves in a motored engine. 
This is shown by Table 1, which 
compares pressure measurement 
results in motored and fired en- 
gines. 

A second technique in motored 
engine studies—radiation meas- 
urements of cool flames and the 
conditions that induce them — 
threw additional light on knock 
causation and suppression. For 





Table 1—The Correlation Between Motored Engine and Fired Engine Knock 


Physical Variable Increased or 
Chemical Variable Added 


Inlet mixture temperature 
Compression ratio 
Manifold air pressure 
Fuel octane number 
Antiknock compounds 
Proknock compound 
Sulfur to a leaded fuel 


EFFECT ON 


Precombination Reactions Knock in a 
in a Motored Engine Fired Engine 
Increases Increases 
Increases Increases 
Increases Increases 
Decreases Decreases 
Decreases Decreases 
Increases Increases 
Increases Increases 
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example, these studies showed 
that tetraethyl lead extends the 
range of cool flames to higher 
pressures, so that the engine be- 
comes less sensitive to knock. By 
boosting the upper cool flame limit 
to higher pressures, tetraethyl 
lead permits higher compression 
ratios. Higher octane number 
fuels, these motored engine studies 
revealed, achieve the same results. 

Motored engine studies also gave 
greater credence to the autoigni- 
tion theory of Knock, the most 
generally accepted hypothesis. 
This theory says that autoignition 
will occur if the end gas is sub- 
jected to critical physical condi- 
tions—such as temperature and 
pressure. Researchers at the 
meeting said that autoignition in 
a motored engine and trace knock 
in a fired engine stem from similar 
combustion reactions. Other com- 
bustion investigators viewed this 
validation of the autoignition 
concept as an important stepping 
stone to knock explanation, since 
the evidence from numerous 
sources is piling up heavily in its 
favor. 

The progress in combustion re- 
search reported at the meeting 
signal a big job ahead for engine 
men in controlling shape and 
form of precombustion reactions, 
several participants agreed. 


Engine Wear Symposium 


The symposium on engine wear 
revealed progress in the attempt 
to discover the causes and find 
ways to prevent all three types of 
wear—corrosion, abrasion, and 
scuffing. 

Corrosion—The CRC committee 
report on effects of sulfur in motor 
gasoline on engine operation 
showed that, in the field tests con- 
ducted, the influence of up to 
0.3% sulfur in gasoline, as com- 
pared to gasoline of 0.1% sulfur 
and lower may vary from a pro- 
nounced effect on cylinder and 
ring wear under some operating 
conditions to no effect under con- 
tinuous operation at normal en- 
gine temperature. Although the 
report presented no more defi- 
nite conclusions on the effect of 
sulfur, many in the audience felt 
that surfur can increase wear but 
does so only at a relatively insig- 
nificant rate. 

Discussers pointed out that the 
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products of combustion may in- 
clude such corrosive agents as car- 
bonic acid, acetic acid, and formic 
acid—all of which may have a 
more pronounced effect on wear 
than the sulfuric acid formed 
from the sulfur. Water ingested 
with humid air and chlorine from 
coastal atmospheres were also 
labeled possible corrosive agents. 

One cure suggested to pre- 
vent formation of any of these 
corrosive acids was higher water- 
jacket temperatures. If cylinder 
walls are too hot to allow conden- 
sation of water vapor on the 
metal, acids don’t get a chance to 
form and attack, engineers were 
reminded. They had three solu- 
tions to the sulfur problem, too, 
although no one seemed to con- 
sider them economically justified 
by present rates of wear believed 
attributable to sulfur: 

1. Desulfurize the fuel at the 
refinery. (One petroleum expert 
estimates overall cost of desulfur- 
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ization at between 5 and 35¢ per 
bbl.) 

2. Add neutralization gadgetry 
to the engine. 

3. Neutralize the sulfur through 
additives in the lubricating oil. 

Abrasion—New data on the ef- 
fects of dust and sand on engine 
wear are being acquired in a re- 
cently completed dust tunnel 
large enough to take full-scale 
automobiles. A report on tests 
run to date indicated that 

1. Some oil-wetted types of car- 
buretor air cleaners are almost 
worthless in protecting the engine 
against abrasion from air-borne 
dust. 

2. An oil-bath carburetor air 
cleaner will reduce ring and bore 
wear to one-tenth of that with 
some oil-wetted types. 

3. With oil-bath carburetor air 
cleaners, pull-over—that is, sud- 
den release of accumulated dirt 
by a filter which has reached its 
limit—has a serious effect on wear. 





4. A 99%-efficient carburet 
air cleaner admits only half t! 
dirt that a 98%-efficient clean 
does and halves engine wear rat« 
as might be expected. 

5. A properly serviced oil filt 
can reduce rate of wear on bea 
ings by 50% or more and definitely 
reduces wear on the oil rings. 

6. Chromium-plated top ring 
reduce bore wear by about 75¢ 
and double the period that the 
engine can be run before the on- 
set of excessive blowby. 

Discussers paid chromium- 
plated rings many compliments 
on their resistance to wear. They 
reiterated the advantages of 
transferring a little of the chrom- 
ium from the outside of the car 
to the inside. 

Scuffing—Recognition that cyl- 
inder bores are not perfectly 
round or straight has led to im- 
provements reported in both oil 
and compression rings made to 
prevent scuffing. 

Scuffiing, it was reviewed, be- 
gins during a momentary absence 
of lubricating oil between ring 
and cylinder. High points of mat- 
ing surfaces engage and abrade 
each other. The friction gene- 
rates enough localized heat to 
weld the two surfaces momen- 
tarily. When they are torn apart, 
scoring results. 

The way to avoid scuffing and 
scoring is to furnish an even, per- 
fect oil film. That is the aim of 
the new conformal oil-control 
rings. Instead of scraping practi- 
cally all the oil off the high spots 
on the cylinder wall and prepar- 
ing for scuffing, the new rings ex- 
ert a uniform pressure against 
the cylinder wall regardless of 
bore distortion. This meters a 
uniform oil film to the wall. 
Since no low areas receive excess 
oil, consumption is decreased. 

As long as we build integrally 
cast cylinder blocks, we will have 
cylinder distortion—and _ there 
will be a need for conformal rings, 
it was predicted. 

Compression rings have been 
improved with respect to scuffing 
tendency simply by making them 
narrower, it was explained. Not 
only do combustion pressures act- 
ing against the inner surface of 
the narrower rings result in lower 
forces but also narrower rings 
have better axial conformability. 
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» lower forces spread over the rings give lower contact pressures, 
portionately greater contact thereby lessening the chances for 
a of the more conformable abrasion and welding. 


ENGINEERING MATERIALS SESSION 


Chairman: L. Ray Buckendale 





Papers: “Operational Stresses in Automotive Gears,” by Earle Buck- 
ingham, Massachusetts Institute of Technology; and “Economics of 
Automotive Gear Steels and Their Heat Treatment,” by V. E. Hense, 
H. H. Miller, and R. B. Schenck, Buick Motor Division, General Motors 


Corp. 





OU can’t correct for a weak gear 

design just by going to an alloy 
steel, gear design and production 
experts agreed. The way to 
achieve good gears is to use the 
best available design methods, 
then produce the gear as accu- 
rately as possible—always with an 
eye to economy. 


Dynamic Loads Studied 


Designers were reminded that 
gears are subjected in operation 
to momentary loads much higher 
than the applied load. These dy- 
namic loads result from inaccu- 
racies in tooth profiles and spac- 
ing, misaligned shafts, and de- 
formations of teeth and shaft 
under load. 

A useful method for estimating 
these dynamic loads has been de- 
vised, it was noted. Application 
of the calculational method to 
a truck-transmission example 
showed that with large errors and 
high pitch-line speeds, gear teeth 
may be worn or broken in opera- 
tion although they transmit no 
useful load. 

Consideration of the several 
stresses set up in an elastic cylin- 
der at different depths below the 
surface when the cylinder is 
loaded with a radial load from an- 
other elastic cylinder uncovered a 
fact that was news to many in the 
audience: While the tangential, 
axial, and radial stresses are max- 
imum at the surface, the resulting 
Sheer stress reaches its max- 
imum at a point below the surface. 
Therefore, there is an appreciable 
depth to the region of high shear 
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stresses. This indicates a need for 
deeper case hardening than is now 
used in many instances, or a 
harder core. 

No agreement was reached on 
whether or not residual compres- 
Sive stresses are desirable in the 
case, but one discusser suggested 
that amount and direction of res- 
idual stresses can be controlled to 
some extent by case depth. He 
took as an example a case where 
the core material transforms to 
martensite at 700 F and the case 
at 300 F. With a thick case, the 
quench will cool the case to its 
transformation temperature be- 
fore the core. Then as the core 
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cools and contracts, it pulls the 
case in, creating compressive res- 
idual stresses in the case. 

With a thin case, the core will 
transform first, possibly even leav- 
ing a void between core and case 
at the top of the tooth. 

According to gear production 
experts, the factors to consider in 
selecting a gear steel are avail- 
ability, cost, machinability, heat- 
treating qualities, performance, 
and uniformity. Selection of 
heat-treatment is based on the 
economy of the various suitable 
operations and their effects upon 
subsequent processing. 


Heat Treat Goes Automatic 


They noted a trend towards con- 
tinuous, automatic heat-treating 
equipment, which furnishes uni- 
form and accurate results at min- 
imum labor cost. One fact re- 
vealed in the report of a survey of 
nine gear makers was that most 
have given up pack carburizing 
for gas carburizing. The Buick 
men who conducted the survey 
confirmed that gas carburizing is 
generally more economical. The 
only reason they haven’t switched, 
they explained, is that the high 
cost of new equipment cannot be 
justified on reasonable amortiza- 
tion rates at present. 
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1. Smoke 


MOKE control is simple technically, 

everyone agrees. But human frail- 
ties and economic considerations pre- 
vent effective smoke abatement in 
many instances. 

Large modern installations can and 
do burn coal smokelessly. Smokeless 
combustion of high-volatile coal in con- 
ventional stoves and furnaces rarely is 
attained. 

Ten cities have restrictions on vola- 
tiles in coal used in certain types of 
equipment. But substitution of low- 
volatile coal for higher-volatile coal is 
not the answer to smoke abatement 
problems in all cities. Most smokeless 
coals are coking coals, or have proper- 
ties that make them desirable for 
blending with coking coal. Only limit 
on availability of low-volatile coal now 
is supply and demand; but it’s to our 
national interest to conserve this im- 
portant coal body for extending our 
coking-coal reserves. 

A few fuels—such as anthracite, 
coke, and gas—can be burned smoke- 
lessly in almost any type of furnace. 
But anthracite and coke may release 
considerable fly ash if burned in poorly 
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2. Acids 


HERE are three ways to dispose of 

acid wastes: (1) dilution, (2) neu- 
tralization, and (3) using it as a sludge 
conditioning agent in municipal sew- 
age treatment. 

Diluting and neutralizing acid in re- 
ceiving waters is the easiest and cheap- 
est way. But it’s dangerous. Most 
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Fig. 1—General Electric has built two of these 
limestone neutralizing systems for acid wastes. 
The smaller of the two plants has an average 
flow rate of 200 gpm and contains 150 to 200 
gal of acid waste. Limestone consumption 
averages between 5 and 10 cu ft per day 
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designed equipment. 

Any fuel can be burned smokelessly. 
First requirement is that the equipment 
be designed for the fuel used. Certain 
conditions, such as time, temperature, 
and turbulence, are fundamentals in 
this design. It also needs intelligent 
management and _ skilled operation. 

It is more widely recognized that in- 
dustrial atmosphere contamination 
stems from dust, fumes, and gases not 
related to combustion processes. Such 
emissions usually are a functional part 
of the plant operation. Better design 
and careful operation rarely can pre- 
vent them. When dust, fumes, and 
gases are an integral part of a process, 
mechanical equipment must be de- 
signed to remove them. 

It was shown that this could be done 
in Los Angeles. Here industrial stack 
samplings showed maximum loadings 
between 0.393 grain per cu ft for a red 
brass furnace and 2.00 for an open- 
hearth steel furnace. Dust and fume 
standards in the Los Angeles area re- 
quire that an operation, such as a blast 
furnace, reduces dust and fumes to 
about 0.07 grain per cu ft at standard 
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problems come from lack of informa- 
tion regarding the volume, concentra- 
tion, character, and flow rate of both 
the pollutant and receiving waters. 

There are three basic requirements 
for using this method: 

1. There must be an ample volume 
of receiving water for sufficient dilu- 
tion. 

2. The receiving water must have 
enough alkalinity buffer to neutralize 
the added acid. 

3. The wastes must not contain other 
pollutants whose concentration still re- 
mains excessive after the acid is diluted 
and neutralized. 

When acids cannot be disposed of 
by controlled dilution, they can be neu- 
tralized using alkaline agents, such as 
lime, limestone, dolomites, soda ash, 
caustic, and ammonia. 

In neutralizing acids, many types 
of limestone beds have been built into 
industrial sewer systems. Some have 
worked, others have failed. General 
Electric built an interesting up-flow 
limestone neutralizing system in its 
Philadelphia works. It also built a sec- 
ond installation three times as large. 
Fig. 1 is a schematic of the system. 


temperature and pressure. Pilot in- 
stallations of the venturi scrubber and 
electrostatic precipitator were well 
within this range. 

Two problems for which we have no 
economical or effective answers are 
sulfur dioxide in low concentrations 
and dust from the Bessemer converter. 
In some cases high stacks can be used 
to dilute sulfur dioxide. Some British 
power stations recover the material 
chemically, but at a high cost. 

There is no way of handling the 
great volume of dust released in mak- 
ing steel in the Bessemer converter 
One steel engineer said that 2% mill- 
lion btu are lost in each ton of steel 
produced this way. He suggests the 
possibility of producing Bessemer-type 
steel in a closed system. Part of the 
heat can be recovered and the dust 
controlled. (Paper “Smoke Abate- 
ment,” was presented at SAE National 
Passenger Car, Body, and Production 
Meeting, Detroit, March 14, 1950. This 
paper is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


The system is simple, yet completely 
effective. Unique feature is the educ- 
tor, which picks up acid from the pri- 
mary holding section and lifts it to the 
beds. This eliminates need for costly 
and hard-to-maintain acids pumps. It 
provides a controlled volume to the 
beds, necessary for successful opera- 
tion. 

Ford’s arrangement with Detroit 
and Dearborn is a third way of solving 
the acid disposal problem. Waste steel 
pickling liquor from Ford’s steel mill is 
now being used by these municipalities 
as a sewage sludge conditioning agent 
in place of ferric chloride. 

In all sewage treatment plants with 
settling tanks for separating suspended 
solids from the water carrier, treat- 
ment of incoming sewage with lime and 
acid wastes containing iron improves 
solids removal. (Paper “Disposal of 
Acid Wastes,” was presented at SAE 
National Passenger Car, Body, and 
Production Meeting, Detroit, March 14, 
1950. This paper is available in full 
in multilithographed form from SAE 
Special Publications Department. 
Price: 25¢ to members, 50¢ to nonmem- 
bers.) 
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Waste Disposal Headaches 


3, Plating Wastes ®ed © paper by PROF. DON E. BLOODGOOD, Purdue University 


T HE cyanide and chromium dumped 
with plating wastes represent many 
dollars going down the drain. They 
can and should be recovered. 

The information on quantities of 
cyanide and chromium lost from plat- 
ing rooms is very scarce. There seems 
to be little interest in finding this out. 
Reports on one plant state that it has 
15,000 gal of cyanide waste per day 
with a cyanide content of 129 parts per 
million. Based on current prices for 
potassium cyanide, the loss represents 
about $1600 per year. 

This same plant also disposes of acid 
wastes totalling 25,000 gal per day. 
They contain 280 parts per million 
chromium. This is the equivalent of 
34,800 lb of chromium trioxide per year 
and has a market value of $9600. 


4. Soluble Oils 


HEVROLET-FLINT’S installation for 

removing emulsified oils, used in 
machining and grinding operations, 
from waste water, combines two pro- 
cedures which makes possible the low 
oil content required by stream control 
authorities. First, addition of an acid 
or salt readily breaks down emulsions. 
Second, water containing small quan- 
tities of oil can be clarified by coagula- 
tion. 

The salt selected had to be the most 
efficient in each step, easy to handle, 
and least harmful to workers and 
equipment. Both aluminum sulphate 
and ferric chloride were found to be 
suitable. 

The sequence of operations in the 
process, diagrammed in the flow sheet 
in Fig. 1, are as follows: 

1. Rapid mixing of the waste with 
aluminum sulphate. 

2. Separation of the components of 
the broken emulsion by prolonged sedi- 
mentation and oil skimming. 

3. Rapid mixing of the low oil con- 
tent water from step two with an alkali 
to precipitate the coagulant. 

4. Slow agitation of the suspended 
hydroxide for coagulation. The min- 
ute oil particles collect on the hydrox- 
ide precipitate. 

5. Prolonged sedimentation to sepa- 
rate the oil-bearing hydroxide from 
the clarified water. 

The disposal plant has a few un- 
usual features. All tanks and equip- 
ment, except the storage tank, are com- 
pletely housed in a building. The 120,- 
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The argument that the costs of re- 
covering the lost material exceed the 
savings is a short-sighted one. Invest- 
ing a little in developing means of pre- 
venting losses in plating wastes brings 
greater profits than you think. Every 
pound of plating solution kept out of 
waste waters also decreases cost of 
waste treatment processes. 

Cyanide compounds are not con- 
sumed in plating, but serve as con- 
veying agents for the metals being 
plated. Cyanide consumption in plat- 
ing can be practically nil, if plating 
solutions can be kept clean and free of 
carbonates. Parts being plated are 
clean when they go into the cyanide 
tanks. Suldge deposits are precipated 
carbonates brought in by the water. 

If demineralized water could be used 





for make-up water, it would eliminate 
much of the sludge problem. Some say 
sludge results from the reaction of car- 
bon dioxide in the air with the alkaline 
plating solution. But plating solutions 
made with distilled water last for 
months and never develop any sludge. 

If such a method of operation can be 
developed, it would go far toward 
eliminating shut-downs for clean-up, 
when whole tanks of cyanide plating 
solution must be wasted. (Paper “Con- 
trolling Plating Department Wastes,” 
was presented at SAE National Pas- 
senger Car, Body, and Production 
Meeting, Detroit, Jan. 14, 1950. This 
paper is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


by C. W. HATHAWAY, Chevrolet-Detroit Forge Division, CMC 


000-gal capacity storage tank is on the 
roof. This capacity is necessary to 
even out surges in discharge from the 
various buildings. It also mixes wastes 
of various compositions used in differ- 
ent operations throughout the plant. 
Flow of average composition waste to 
the treatment equipment is desirable 
so that the operator can maintain 
fairly constant chemical dosages. 

The first mixing tank is 5% ft in 
diameter by 10 ft deep. There is about 
a 10-min detention period in this tank, 
assuming a treatment rate of 10,000 gal 
per hr. 

The separator is a steel tank 6 ft 
wide, 20 ft long, with a 10-ft water 
depth. It holds 20,000 gal, indicating 
a 2-hr detention period. Transverse 
permeable baffles cover the entire 
separator cross-section at 10-ft inter- 
vals. 

The second mixer has only half the 
capacity of the first, making for a 


5-min detention period. It has two 
propellers for agitation. 
Flocculation and sedimentation 


equipment are assembled together into 
one large unit. The settling tank is 
35 ft in diameter and has a 12-ft water 
depth. It has a conically-shaped bot- 
tom. The flocculation chamber, 11% 
ft in diameter and 8 ft deep, is mounted 
concentrically within the settling tank. 
It is suspended from the bridge which 
extends across the entire assembly. 
This plant has been designed with 
as few pumps as possible. The liquid 
flows by gravity from the storage tank 


through all stages of the treatment. 
There is a 6 to 12-in. drop in water 
level between each stage of the proc- 
ess. (Paper “Removal of Soluble Oils 
from Waste Water,” was presented at 
SAE National Passenger Car, Body, 
and Production Meeting, Detroit, 
March 14, 1950. This paper is avail- 
able in full in multilithographed form 
from SAE Special Publications De- 
partment. Price: 25¢ to members, 50¢ 
to nonmembers.) 

















Fig. 1—Flow sheet showing the five steps in 


operation of Chevrolet-Flint Mfg. Division's 
recently-built installation for removing soluble 


oils from waste water 
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Progress 


SAE Handbook for 1950 
Biggest Ever Published 


HE SAE Handbook for 1950, now in 

the mails to SAE members, is the first 
more-than-1000-page issue in the pub- 
lication’s 39 years. It contains 1146 
pages, 15% more than in 1949. Six 
important new additions to the family 
of SAE Standards and specifications 
as well as revision to 37 equally sig- 
nificant existing ones are included in 
the new edition. 

A noteworthy revision is the com- 
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plete SAE Standard for Screw Threads, 
which conforms with American Stand- 
ard, B1.1-1949, Unified and American 
Screw Threads. It includes the Uni- 
fied screw threads, after which the 
United States, United Kingdom, and 
Canada have patterned their stand- 
ards. This uniformity makes possible 
interchangeability of threaded parts 
and fasteners on an international basis. 

The extensively revised SAE Involute 
Splines Standard sets up tolerances 
on fit for the first time, which greatly 
simplify involute spline manufacture. 
The SAE Standard on Involute Ser- 
rations has been similarly revised. The 
old SAE Standard for Straight (Paral- 
lel Side) Splines is retained in the 1950 
Handbook. 


More on Springs 


Newly added parts specifications are 
the SAE Recommended Practices for 
Helical Compression Springs. Two 
helical spring types are covered. One 
is hot coiled compression springs made 
from round steel bars % in. in diameter 
or larger. The other type is cold coiled 
helical and compression springs, made 
from round steel wire % in. in dia- 
meter or smaller. 

Technical committee effort last year 
also produced a dimensional standard 
for cigar lighter switch bases in vehicles 
and a radiator nomenclature. 


Steel Section Expanded 


Among the significant additions in 
the materials section of the new Hand- 
book is an SAE Recommended Practice 
for Methods of Measuring Case Depth, 
as applied to heat-treated steels. 
Other changes in SAE Steel Standards 
and Specifications include additional 





hardenability-band specifications, « 
tensive revision of the section on he 
treatments and _ characteristics 

steels, and changes in SAE Reco: 
mended Practice on Tool and | 
Steels. 

SAE Specifications for copper-b 
alloys also have undergone siza! 
changes. Other SAE nonferrous me 
specifications have been brought wu: 
to-date. 

Handbook use will be facilitated 
the addition of a new information pa 
that identifies SAE numbers for stan: 
ard materials. Listings of SAE Aero- 
nautical Materials Specifications, Aero- 
nautical Standards, and Aeronautica! 
Recommended Practices have been 
dropped from the Handbook. Current 
and up-to-date listings of these aero- 
nautical documents will be issued pe- 
riodically by the Society. 

Each member who requested the 
Handbook on his Society dues bill gets 
a free copy. SAE Enrolled Students 
may purchase copies of the Handbook 
for $5.00 each. Additional copies are 
available from the SAE Special Pub- 
lications Department for $5.00 each to 
members, $10.00 to nonmembers. 


Aero Standards Make 
Studs Interchangeable 


Based on Report by 


DOUGLAS H. SECORD 


Pratt & Whitney Aircraft 
Division of United Aircraft Corp 

N eight-year goal of aircraft engine 

stud interchangeability was recently 
realized by the approval of 92 Air 
Force-Navy-Industry stud standards 
(68 stepped studs and 24 straight 
studs) developed by the Society. Many 
time and cost economies also are seen 
for the new standards. 

These new stud standards will, for 
the first time, permit all aircraft en- 
gine manufacturers to use common 
parts numbers and to blend purchasing 
requirements. This will enable the 
military services to stock one stud 
type for every 15 or 16 previously re- 
quired. 

The SAE Aircraft Engine and Pro- 
peller Standard Utility Parts Com- 
mitte, E-25, which developed these 
standards, also foresees these addi- 
tional benefits accruing: 

1. Reduced cost and speeding up of 
purchasing by decrease in paper work 

2. Time saving in determining re- 
quirements. 

3. Saving in space for stocking 
rough stock and finished parts. 

4. Reduction in inspection time. 
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Reduction in shortages. 
Lower cost of finished part be- 
e many special studs can be re- 
ed by one standard stud. 
Reduction in capital investment. 
Lower inventory cost and ac- 
iting records. 
Simplified inspection. It’s lots 
‘ker to inspect 10,000 pieces of one 
than 1000 pieces each of 10 dif- 
ent sizes. 
i0. Improved deliveries by reduction 
variety of studs ordered. 
All average studding requirements 
engine and propeller fabrication 
ive been included in these new stand- 
ids. ‘They cover straight, stepped, 
and necked studs and various combi- 
nations, such as stepped-drilled and 
stepped-necked. 


Big Difference Reconciled 


Main stumbling block to previous 
stud standardization efforts has been 
the driven end of the stud, called the 
stud end. There were differences over 
the degree of interference for properly 
retaining the stud in aluminum and 
magnesium. The Class 3 hole was used 
as the reference point in developing the 
standard size and oversize studs, and 
the Class 4 was used for the -3 or un- 
dersize stud. However, it was recog- 
nized that the specific hole size used 
is a matter of the individual manufac- 
turer’s discretion. 

The length of the stud thread was 
determined by calculating the amount 
of engagement necessary in aluminum 
and magnesium that would produce an 
assembly strong enough to break the 
stud before it would pull from the 
softer metal. This has been considered 
to be two diameters for aluminum and 
two and one-half diameters for mag- 
nesium, both including the lead thread. 

Fig. 1 shows the lead thread dia- 
grammatically. It is the thread neces- 
sary to start the stud properly in the 
hole. It also prepares the internal 
thread by gradually compressing and 
burnishing the soft metal to accept 
and retain the stud better when in 
position. 

To reduce the number of studs re- 
quired to handle the greatest number 
of assemblies, combination studs were 
designed. The shortest stud of any 
one diameter has a stud thread equal 
to two diameters for plain studs and 
one and one-half diameters for stepped 
studs. This stud length increases in 
set increments as the overall stud 
length increases. 


Standards Detailed 


Overall stud length increase is in 
1/16-in. increments up to, and includ- 
ing, 1 %-in. projected length, where 
the projected length is as shown in 
Fig. 2. Over that, the increments are 
¥% in. 

The new Standards list an additional 
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Fig. 1—Diagram of the lead thread called for in the new SAE Standards for aircraft engine studs 





1/16-in. length on the stud for ad- 
justment purposes as soon as the 
projected length is long enough to ac- 
cept it. This eliminates the need for 
studs of 1/32-in. increments in over- 
all length. Also, only the shortest 
plain studs have a stud thread less 
than two and one-half diameters long. 
See Fig. 2. All studs used in alumi- 
num need be driven only two diam- 
eters, even though there is enough 
thread for deeper engagement. 
Straight studs 4 in. or longer in 
overall length have a stud thread 
length of 3 % D-1/16 in. This extra 
diameter of thread will permit the use 
of a special three-jawed stud driver 
to grip this portion of the threads; 
thus, the studs can be driven to a 


higher torque without overstressing 
the necked section—the case if driven 
from the nut end. 

Stepped studs, one size larger at the 
stud end than the nut end, need not 
be screwed into the case as deep to 
produce the same shear values in the 
threads at the nut end required for 
plain studs. The adjustment portion 
of the threads provided on the straight 
studs is not needed on the stepped 
studs, because the stud thread root is 
larger than the stud shank. Stepped 
studs are available for one and one- 
half and two diameter engagements. 

Because the stud end diameter is 
larger than the nut end, its resistance 
to backing out is greater than the 
straight stud when the nut is removed. 





At the meeting at which SAE Committee E-25 launched its studs standards program, Committee 
member R. L. Keene, General Electric Co., photographed the group in action. Left to right, 
around the table, are: H. M. Favor, Aeroproducts Division, General Motors Corp.; D. H. Secord, 
Pratt & Whitney, Division United Aircraft Corp.; G. N. Cole, Pratt & Whitney, Division United 
Aircraft Corp.; W. P. English, Ranger Engines Division, Fairchild Engine & Airplane Corp.; 
G. M. Garcina, vice-chairman, Allison Division, General Motors Corp. (at the board); M. L. 
Stoner, SAE Staff; J. D. Clark, chairman, USN, Bureau of Aeronautics; M. E. Mills, Wright 
Aeronautical Corp.; F. H. Norriss, Westinghouse Corp.; and W. B. Billingham, Hamilton Standard 
Propeller Division, United Aircraft Corp. 
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Fig. 2—Various type plain studs (stud end same 

size as nut end). These diagrams also show 

how the stud end thread can be driven to vari- 

ous depths to compensate for all variations of 
stud projection requirements 





Stepped studs are available in full 
body or shank diameter and necked 
stud types. See Fig. 3. 

Note in Fig. 3 that studs longer than 
4 in. are provided with wrench flats 
adjacent to the stud thread rather 
than by extra threads, as provided on 
straight studs. They may be driven 
either from the nut end or the wrench 
flats, depending on the maximum tor- 
que to be applied. This is because 
mating parts will not require a counter- 
bore to clear the stud end threads, 
which is costly. 

All studs covered by the Standards 
are to be made with a surface finish 


of 50 rms on the thread flanks and 
stud shank. The Standards also re- 
quire that all threads be rolled by a 
single pass of the rolling dies and that 
the lead thread be produced at the 
same time. Out-of-roundness of the 
stud end thread must not exceed 0.0005 
in. full indicator reading and must be 
within specified pitch diameter toler- 
ance. 

The Standards limit the taper of the 
pitch diameter of all full threads on 
the stud to no more than 0.0005 in. 
per in. If tapered, the smaller diam- 
eter must be at the entering end of the 
stud. 

These standard studs are made from 
alloy steel (AMS 6320) and heat- 
treated to Rockwell C 26 to 32 (125,000 
psi tensile). All functional surfaces 
(i.e. the threads and shank), say the 
Standards, must be free of decarburi- 
zation. 


Fit of Stud in Hole 


The problem of fit—amount of inter- 
ference between stud and case—is a 
tough one and cannot be resolved 
merely by controlling stud and hole di- 
mensions. Eliminating all possible 
variation where practical in the hole 
and on the stud is a big step in the 
right direction. But consideration 
must be given to factors such as: sur- 
face finish on thread flanks (external 
and internal); method of driving tap; 
type of tap; manufacturing of tap; 
lubricants for tapping and driving 
studs; type of material tapped; and 
whether hole is open or blind. 

Some manufacturers find it expedi- 
ent to use stud fits less tight than 
would result with the Class 3 hole. 
For this reason no specific hole size to 
be used with these studs is given. 
Torque values used with the Stand- 
ards should be such as to prevent the 
stud from backing out when using a 
self-locking nut. Maximum torque 
should not be over 80,000 psi in tor- 
sional shear. 

The SAE Committee had full sup- 





Technishorts ..... 





PLASTICS FOR GLAZING: Transparent plastic glazing gets its first ap- 
proval for certain vehicle openings in an American Standard by the re- 
cent ASA approval of American Standard Z26.1-1950. Titled “Safety Code 
for Safety Glazing Materials for Glazing Motor Vehicles Operating on 
Land Highways,” the newly approved Standard is a revision of one first 
issued in 1935. SAE was a participant in the Sectional Committee which 
developed the revision, as well as in the one which set up the 1935 Stand- 
ard. (For more details on revisions and additions, see SAE Journal, June, 
1950, pp. 82, 83, “Auto Glazing Standard Being Brought Up-to-Date.”) 


SAE 60 AND 70 OILS DROPPED: Acting on the recommendation of the 
SAE Fuels & Lubricants Technical Committee, the SAE Technical Board 
has approved the deletion of SAE 60 and 70 oils from the SAE Crank- 
ease Oil Classification, effective as of May 15, 1950. Further revisions 
in the Classification are under consideration by the Committee. 
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Fig. 3—These are various type stepped studs. 
Note how the stud end can be driven to various 
depths, by counterboring, to compensate for all 
variations of stud projection requirements. 
Note: A-necked to 93% of the minimum root 
area of the fine thread (nut end). B-necked 
to 80% of the minimum root area of the fine 
thread (nut end) 





port of the aircraft engine manufac- 
turers, through the Engine Technical 
Committee of the Aircraft Industries 
Association. On an industry level, 
compromises were effected on contro- 
versial matters which had heretofore 
blocked stud standardization. 

For example, it was agreed that the 
SAE Committee standardize only the 
external or male stud thread, leaving 
internal or female thread requirements 
to the individual company. This pro- 
cedure allows the military services to 
install a stud, manufactured to these 
Standards, in any aircraft engine in 
service originally designed to use these 
studs and many studs in existing serv- 
ice engines. Other impediments to 
stud interchangeability hurdled include 
differences on pitch diameter, thread 
length, and oversize increments. 

Chairman of SAE Committee E-25 
that developed the Standards is J. D. 
Clark, Navy Bureau of Aeronautics. 
Committee members who headed the 
project are G. M. Garcina, Allison Di- 
vision, GMC, and W. P. English, 
Ranger Engine Division, Fairchild Air- 
plane & Engine Corp. They were as- 
sisted by the other Committee mem- 
bers, who are: W. B. Billingham, Ham- 
ilton Standard Propellers; G. N. Cole, 
Pratt & Whitney Aircraft; H. W. Eple: 
Lycoming Division, AVCO Mfg. Corp.: 
H. M. Favor, Aeroproducts Division, 
GMC; R. L. Keene, Aircraft Gas Tur 
bine Division, General Electric Co. 
M. E. Mills, Wright Aeronautical Corp.; 


F. H. Norriss, Aviation Gas Turbine Di- 


vision, Westinghouse Electric Corp 
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J. B. Reese, Curtiss-Wright Corp., Pro- 
pelicr Division; and R. C. Rethmel, Air 
Materiel Command. D. H. Secord, 
Pratt & Whitney Aircraft, was a con- 
sultant to the Committee on this 
prc ect. 


Military Steel Manual 
Lists SAE Standards 


AE steel standards and specifications 

are included in the newly-released 
“Catalogue of Ferrous Alloy Specifica- 
tions—Commercial and Service,” This 
volume was sponsored by an American- 
British-Canadian military committee 
as part of a three-nation accord to 
correlate ferrous alloy specifications. 

The Catalogue lists chemically 
equivalent specifications currently used 
in the three countries and Australia. 
It also gives chemical and physical 
properties for each specification. Spe- 
cifications are grouped according to 
form—bars, billets, and forgings; plate, 
sheet, and strip; tubing; wire; and 
castings. 

Among the standards and specifica- 
tions in the SAE Handbook included in 
this publication are hardenability 
bands, the SAE numbering system for 
construction steels, and general char- 
acteristics and heat-treatments of SAE 
steels. 


Potential Reference Fuels 
Foundin TwoHydrocarbons 


TIISOBUTYLENE and toluene showed 

up well as sensitive reference fuels 
while cyclohexane had several draw- 
backs, according to a CRC road test 
program participated in by 13 labora- 
tories. Results and recommendations 
growing out of this work are detailed in 
the “Report on the 1947 Sensitive Re- 
ference Fuel Program of the CFR-MFD 
Road Test Group,” prepared by a group 
under the Motor Fuels Division of the 
CRC Coordinating Fuel and Equip- 
ment Research Committee. 

Aim of the program was to get some 
experience with these three fuels to 
develop a series of “sensitive fuels.” 
Such fuels could be used as: (1) stand- 
ardization fuels for determining con- 
dition of road-rating test cars: (2) 
fuels to measure effects of engine de- 
sign and operating variables on fuel 
antiknock behavior; and (3) reference 
fuels for road antiknock-rating both 
gasolines and vehicles. 

Road antiknock characteristics of 


Continued on page 104 
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20 Yea rs Ago 


Facts and Opinions from SAE Journal 


of July, 1925 


At the White Sulphur Springs Summer Meeting: 


SAE President Harry L. Horning gave 
a double demonstration of the funda- 
mentals of cooling. Just after starting 
a demonstration with a 34-hp Wau- 
kesha engine in front of the fire-engine 
house, Jupiter Pluvius supplied water in 
generous quantities, but Horning stuck 
gamely to his job while listeners hastily 
sought shelter. The engine was con- 
nected with a water tank, but no radia- 
tor, the steam passing off freely from a 
pipe at the top. The engine... was 
run in demonstration at full load, sup- 
plied by fan blades at the end of the 
crankshaft, for a considerable time 
until shut off by the switch. There was 
no water circulation except the natural 
thermal displacement of the hot water 
by the cold water, and the water level 
was slightly below the top of the com- 
bustion-chamber heads but covered the 
valves. 


Dr. A. J. Snow of Yellow Cab Co., described 
tests which, in 25 minutes, make it possible to 
tell whether an individual has sufficient com- 
mon sense, emotional control and carefulness 
to be entrusted with a motor vehicle. Applied 
to applicants for taxicab-driver jobs, he said, 
accidents were reduced 42% in the first three 
months of 1925. 


Two essentials for design of instru- 
ments to measure riding qualities, ac- 
cording to R. W. Brown of Firestone, 
are: (a) the natural frequency of free 
vibration of the instrument must be not 
less than 3 and preferably more times 
that of the frequency of the displace- 
ment or acceleration to be measured; 
and (b) a relatively high coefficient of 
damping must be provided to minimize 
the effects of the high-frequency vi- 
bration having a period close to that of 
the instrument. 

Major elements of the Bendix-Perrot 
mechanical servo - type four - wheel - 
brake system were illustrated and de- 
scribed by John R. Cautley, assisted by 
A. Y. Dodge. They told of difficulties 
of developing a brake suitable for all 
four wheels of American cars and how 
they were met by the use of three 
shoes, utilization of the self-energizing 
principle, and elimination of the equal- 
izing mechanism between the brakes 
and the pedal lever. 


T. J. Litle, Jr. was nominated to serve 
as President of the Society for the 1926 
administrative year by the Nominating 
Committee, which was completed and 
organized at White Sulphur Springs. 
J. H. Hunt was nominated for First 
Vice-President. 


George H. Ralls won the golf championship with 
a 76 on the par 72 No. 1 Course. Sanford 
Brown was runner-up with an 80. . . . Norman 
Shidle won the tennis singles championship; C. 
F. Clarkson was runner-up. ... Mrs. Lon R. 
Smith won the ladies’ archery contest. . . . The 
team of A. D. T. Libby and J. J. Curello won 
the horseshore pitching event. . . . Lon Smith 
was trapshooting champion with a total net 


score of 117 and a gross score of 151 in six 
events. 


Talking on “Cylinder and Engine Lu- 
brication,” A. Ludlow Clayden, Sun 
Oil Co., reported experiments which 
showed that no water would be de- 
posited when the cylinder wall tem- 
perature exceeded 110 F, but that the 
rate of deposition increased in direct 
proportion to the drop of temperature 
below 110 F.” 


Three courses are open to remedy noisiness of 
transmission gears, according to Earl Bucking- 
ham of Niles, Bement, Pond Co.: (a) eliminate 
the gears, (b) reduce the amount of noise pro- 
duced by them, (c) change the quality of sounds 
so they will not be annoying. 


Gasoline rail cars will fill a distinct 
economic field between the highway 
motor coach and the steam locomotive 
and train, said Charles O. Guernsey, 
J. G. Brill Co. A limited potential mar- 
ket for the sale of about 230 to 250 
cars per years exists, he believes. 


Recalled by Dr. H. C. Dickinson in his paper 
on “What is Safe Speed?” was the following 
poem: 

Here lies the body of Edwin Gray, 

Who died maintaining his right of way. 

He was right, dead right, as he sped along, 

But he’s just as dead as if he'd been wrong. 
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SELDEN T. WILLIAMS has been named presi- 
dent of A. Schrader’s Son, Inc. The original or- 
ganization, founded in 1844, has been wholly 
owned by the Scovill Mfg. Co. since 1935. Wil- 
liams is vice-president of the Scovill Mfg. Co. and 
general manager of the Schrader Division, known 
throughout the world as suppliers of tire valves, 
gauges, air operated mechanisms and hospital 
piped gas equipment. 


WILLIAM M. CADE has been appointed to the 
position of chief engineer of French & Hecht Di- 
vision, Kelsey-Hayes Wheel Co., Davenport, Iowa. 
He has been in French & Hecht’s employ slightly 
more than a year as design engineer, having 
transferred to the local organization from the 
John Deere Tractor Works, Dubuque, Iowa, where 
for three years he had been employed in tractor 
design and development. 


E. F. RIESING, veteran sales executive of the 
automotive parts division of Firestone Tire and 
Rubber Co., Akron, Ohio, has been appointed 
sales manager of the industrial division of the 
National Motor Bearing Co., Inc., Redwood City, 
Calif. He joins National Motor Bearing after 
seventeen years with Firestone. 


CARL W. GEORGI, technical director, Research 
Laboratories, Quaker State Oil Refining Corp., 
and vice-president, Enterprise Oil Co., Inc., is 
the author of the recently published book, 
“Motor Oils and Engine Lubrication.” The book 
tells about service behavior of motor oils and how 
to determine their performance characteristics. 
In addition to detailed specifications covering 
various engine tests, lubricant properties, and 
performance ratings, there are chapters devoted 
to motor oil refining and manufacture. It also 
ties in the relationship of oils and lubrication to 
engine design, maintenance, and failures. Aids 
to diagnosing engine ills and remedies for them 
are given. This 515-page book is published by 
Reinhold Publishing Corp. Price: $8.50. 





ROY C. INGERSOLL, right, previously vice-presi- 
dent of Borg-Warner Corp., was elected president 
of the corporation at a meeting of the board of 
directors. Ingersoll has participated, as a member 
of the executive committee and the board of direc- 
tors, in every phase of Borg-Warner’s diversified 
operation. In addition, he has long been an out- 
standing figure in the steel and farm implement in- 
dustries and active in state and national business- 


men’s associations. 





New Borg-Warner Executives 





RAY P. JOHNSON, left, has been appointed administra- 
tive assistant to Roy C. Ingersoll. Johnson also is a 
member of the board of directors of Borg-Warner and 
first vice-president of Morse Chain Co., one of the cor- 
poration’s divisions. Prior to his present appointment, 
Johnson served for several months as administrative 
assistant to the executive vice president of Borg-Warner. 



















































About 


WILLIAM B. STOUT, pioneer engi- 
neer-designer and head of Stout Re- 
search Laboratory, Phoenix, Ariz., was 
guest of honor and principal speaker at 
the Institute of the Aeronautical Sci- 
ences dinner on May 19. He chose as 
his topic, “The Lure of the Persona] 
Aircraft.” He has had wide experience 
in aviation dating back to 1912 when 
he became aviation editor on the Chi- 
cago Tribune, and is a past-president 
of SAE (1935). 


NEWTON D. BAKER III has re- 
cently been elected president of Harris 
Products Co., subsidiary of The Cleve- 
land Graphite Bronze Co. Baker be- 
came executive vice-president of Har- 
ris last June, shortly after it was ac- 
quired by Cleveland Graphite Bronze, 
and continued as secretary of the par- 
ent company. He has resigned the 
latter position in order to devote full 
time to the Harris subsidiary. He 
joined the Graphite organization in 
1942 as assistant to the president and 
became secretary in 1948. 


SEYMOUR EDWARD HEYMANN 
is now with the Signode Steel Strap- 
ping Co., Chicago, Ill. as assistant to 
the director of sales. He was formerly 
with the South Wind Division of 
Stewart Warner Corp., Los Angeles, 
Calif., as manager of that office. 


GEORGE W. ELY, formerly an en- 
gineer with the Stromberg Carburetor 
Division of Bendix Products, South 
Bend, Ind., is now a registered broker 
with Ely’s Real Estate, Clearwater, Fla. 


ROBERT L. LARSON, formerly of 
Case Institute of Technology, now 
holds a position with the International 
Harvester Co., Motor Truck Division, 
Fort Wayne, Ind. 


ROBERT R. SVENSON of the Tim- 
ken-Detroit Axle Co. has been trans- 
ferred to the brake division of that 
company in Ashtabula, Ohio, as en- 
gineer in charge of the laboratory. 


WALTER BONSACK, formerly with 
the Apex Smelting Co., Cleveland, 
Ohio, is now connected with the Chris- 
tiansen Corp., Chicago, Il. as vice- 
president and director of research. 
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4S Members 


B. W. BOGAN has been appointed 
chief engineer of the Dodge Division, 
Chrysler Corp. He entered the 
Chrysler Institute of Engineering in 
1933 and during the war served as 
ordnance engineer at the Evansville 
Plant. For the past three years, he 
has been supervising experimental en- 
gineer in charge of general and experi- 
mental test operations on passenger 
cars. 


Four SAE members have been 
elected to the Council of the Institu- 
tion of Mechanical Engineers (Great 
Britain). They are: E. G. C. MAR- 
DALL, Trinidad Leaseholds, Ltd.; H. 
E. MERRITT, British Transport Com- 
mission; G. T. SMITH-CLARKE, Alvis, 
Ltd.; E. A. WATSON, Joseph Lucas, 
Ltd. 


VAN K. MEFFORD, a recent gradu- 
ate of the University of Illinois, is em- 
ployed by Fairbanks, Morse and Co., 
Beloit, Wis., as an engine tester in the 
experimental department. 


SAE members who participated in 
the American Petroleum Institute Lub- 
rication Committee meeting in Detroit 
on June 14 and 15 were: MAJOR GEN- 
ERAL JAMES H. DOOLITTLE, vice- 
president of Shell Oil Co., New York 
who was one of two speakers on, “The 
Automobile and Petroleum Industries, 
Partners Before the Public”; R. J. 8. 
PIGOTT, director of the engineering 
division, Gulf Research and Develop- 
ment Corp., Pittsburgh, Pa., who led 
off the group sessions with a discus- 
sion of, “Compression Ratio, Octane 
Demand, and Lubrication”; VICTOR 
G. RAVIOLO, assistant to the chief en- 
gineer, in charge of engine develop- 
ment, Ford Motor Co., who spoke on, 
“Engine Design and Its Relation to 
Fuels and Lubricants”; G. A. ROUND, 
chief automotive engineer, Socony- 
Vacuum Oil Co., Inc., New York, who 
presented a paper on, “Automatic 
Transmissions and Their Service”; 
H. L. MOIR, who offered a prepared 
discussion; and WILLIAM M. MUR- 
RAY, Deep Rock Oil Corp., who is 
chairman of the API Lubrication Com- 
mittee. 
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GRANT B. STONE is now with the 
Solar Aircraft Co., San Diego, Calif. 
as manager of the Los Angeles office. 
Prior to this, he was with the same 
company as manager of the New York 
office. 


HULL M. WICKHAM of the Matti- 
tuck Airbase Corp. will remain as sec- 
retary-treasurer of the parent plant at 
Mattituck, N. Y., while actively en- 
gaged at Linden, N. J. as corporation 
officer and general manager. Matti- 
tuck Airbase Corp. is an overhaul and 
repair station for both large and small 
aircraft. 


VICTOR A. WEGNER is now an in- 
dustrial sales engineer with Gulf Oil 
Corp., Savannah, Georgia. He was 
formerly an automotive sales engineer 
with the same company in Atlanta, Ga. 


THOMAS F. McGANN, formerly as- 
sistant production manager with the 
Estate Stove Co., Hamilton, Ohio, is 
now with Kaiser Aluminum and Chem- 
ical Corp., Newark Works, Heath, Ohio 
as industrial enginer. 


HARRY J. DOYLE, formerly a small 
arms expert and Greek army advisor 
with the U. S. Army in Greece, is now 
a technical counsellor at the Siviti- 
nedeous Institute of Complex Arts and 
Sciences, Athens, Greece. He is di- 
recting the rebuilding of one of the 
three largest schools in Europe. 


JULES P. KOVACS, formerly chief 
engineer with Purolator Products, Inc., 
Patterson, N. J., is now vice-president 
in charge of engineering with the same 
company in Rahway, N. J. 


ROSS B. WILLOH is now employed 
by the Oswald Machine Works, San 
Francisco, Calif., as service and sales 
engineer for Murphy Diesel engines. 
Previously, he was with the Chanslor 
& Lyons, Co., San Francisco as a sales 
engineer. 


JEROME HUNSAKER, head of the 
aeronautical engineering department, 
Massachusetts Institute of Technology, 
is a member of the committee pro- 
moting a conference on ground fa- 
cilities for air transportation to be held 
at M.I.T. in September. 


HARVEY N. ROEHL is now em- 
ployed by the Corning Glass Works, 
Corning, N. Y. as a junior mechanical 
engineer. He was formerly with the 
Kaiser-Frazer Corp., Plymouth, Mich. 





JOHN E. JASS, right, has been 
appointed to the position of as- 
sistant chief engineer in the 
Caterpillar Tractor Co., Peoria, 
tll. He came to Caterpillar in 
June, 1923, and has advanced 
through the department ranks. 


THOMAS M. LOGAN, far right, 
has joined the service depart- 
ment as service development 
manager, where he will con- 
tinue his contribution toward 
engineering design as it is in- 
fluenced by field service con- 
ditions. 


C. L. KEPNER, who has been closely 
associated with tool bar development, 
agricultural implements, and hydraulic 
controls, will succeed Jass in super- 
vision of the design cable controls, hy- 
draulic controls, tool bars, allied equip- 
ment, and bulldozers. 


PAUL B. BENNER will become super- 
vising engineer of all tractor chassis 
from track rollers and tracks to the 
heavy duty front end. 





Caterpillar Promotions 


JASS 


RICHARD S. FRANK, well-known for 
his many years of experience in the 
design of the basic engine and its com- 
ponents, will assume general super- 
vision over the five supervising engi- 
neers in the engine design division. 


WILLIAM G. JOHNSON will continue 
to direct the applied mechanics divi- 
sion, but he will also administer the en- 


gineering supervision of basic engine 
design. 
































CARL E. SCHMITZ, vice-president and director 
of engineering, Crane Packing Co., Chicago, was 
elected vice-president-at-large of the American 
Society of Lubrication Engineers at the annual 
convention just concluded in Detroit. His work 
as vice-president and director of engineering for 
Crane has earned him national recognition as an 
authority on design and application of Mechani- 
cal Seals and their uses in connection with lubri- 





cating problems. He is chairman of an SAE 
sub-committee on engine design. 


JAMES C. RHODES is now em- 
ployed by the Pet Milk Co., Bryan, 
Ohio as assistant manager of the can 
shop. 


PETER TAUSON is no longer direc- 
tor of research with Fredric Flader, 
Inc., North Tonawanda, N. Y. He is 
now connected with the National Sup- 
ply Co., Toledo, Ohio. 


HAROLD HARRIS, general manager of American Overseas Airlines, left, is 
shown presenting a Stratocruiser model to Eugenie Anderson, U. S. Ambassa- 


dress to Denmark. 
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B. P. de DUBE is leaving for Europe shortly 
where he will see some of his SAE friends. He 
is the author of a new handbook for auto me- 
chanics which contains all the information on 
automatic transmissions. 


ROBERT L. CANDLISH, formerly a 
research engineer with Ford Interna- 
tional, Dearborn, Mich., is now a prod- 
uct engineer with the same company. 


HAROLD E. SEARLES, a recent 
graduate of the Academy of Aeronau- 
tics, is now employed by Pacific Air- 
motive Corp., Linden, N. J. as a me- 
chanic on power package teardown. 





ALFRED A. HEALY, formerly plant 
manager of the Eska Co., Dubuque, 
Iowa, is now employed as an engineer 
by the Ainsworth Mfg. Co., Marysville, 
Mich. 


FRANK N. SINGER, formerly fleet 
superintendent with National Brands, 
Inc., Miami, Fla., now holds a similar 
position with the Storck Trucking Co. 
Jersey City, N. J. 


A. P. JAMBULINGAM, a recent 
graduate of North Carolina State Col- 
lege, has become an apprentice en- 
gineer with Hercules Motor Corp., 
Canton, Ohio. 


EDWARD J. SURMAN, who previ- 
ously was the technical sales represen- 
tative for mechanics with Automotive 
Products Co., Ltd., Warwickshire, Eng- 
land, is now European representative 
for the Mechanics Universal Joints 
Division of Borg-Warner, Rockford, Il. 


ALVIN M. PRANT, a recent gradu- 
ate of Indiana Technical College, is 
now representative of the owner of 
Rockland Garden Apartments, Nyack, 
m. 


RUSSELL L. LASHO, formerly a 
junior engineer with GMC Truck & 
Coach Division, Pontiac, Mich., now 
holds a similar position in the styling 
section of that company in Detroit, 
Mich. 


EDWIN E. HEBB, JR., a recent 
graduate of Chrysler Institute of En- 
gineering, is now employed by Chrysler 
Corp., Highland Park, Mich. as a stu- 
dent engineer. 


IRVIN M. SELKE, a former student 
at the Northrop Aeronautical Institute, 
is now employed by North American 
Aviation, Inc., Inglewood, Calif. as an 
engineering draftsman (B). 


JOHN J. BERGWELL is now a 
draftsman—layout and cost estimater 
with the Standard Conveyor Co., St. 
Paul, Minn. Previously, he was a stu- 
dent at Cal-Aero Technical Institute. 


O. H. STELTER, JR., formerly a 
student at the University of Colorado, 
is now an engineer in training with the 
United States Gypsum Co., Sweet- 
water, Texas. 


RALPH A. ANDREWS, a recent 
graduate of the University of Okla- 
homa, is employed by the Pan Ameri- 
can Pipe Line Co., Alvin, Texas, as a 
mechanical engineer. 


ROBERT URICH is now with Inter- 
national Harvester Co. in the engineer- 
ing department of the Fort Wayne 
Works, Fort Wayne, Ind. Prior to 
this, he was with the same company at 
the Emeryville Works, Emeryville, 
Calif. 


CHARLES M. MARLATT is now 4 
development engineer with Ball Broth- 
ers Co., Inc., Muncie, Ind. He is in 
charge of product development for the 
rubber division. 
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WILLIAM M. BROWN, formerly a 
mechanical designer with Sterling 
Electric Motors, Los Angeles, Calif., is 
now a design engineer on 2-cycle 
sasoline engines for the California 
branch of the Mall Tool Co., Glendora, 
Calif. 


DONALD RAY MORREALL, a for- 
mer student at Tri-State College, has 
become a junior mechanical engineer 
with the H. J. Brandeles Corp., Utica, 
N.% 


JOHN A. SPEEDS, a graduate of the 
University of Colorado, is now em- 
ployed by B. S. Williams Co., Inc., 
Mount Vernon, N. Y. as an engineer. 


WILLIS G. TROMBLEY, a former 
student at Rensselaer Polytechnic In- 
stitute, is now employed by the Inter- 
national Paper Co., Ticonderoga, N. Y. 
as a draftsman. 


HANNES A. RUESCH, formerly a 
student in the engineering division of 
Chrysler Corp., Highland Park, Mich., 
is now employed by the Western Geo- 
physical Co., Taft, Calif. as a drafts- 
man-computer. 


R. L. HINCH is now the owner of 
Hinch Motors, Selma, Calif. Prior to 
this, he was a sales and service engi- 
neer with the Ford Motor Co., Dear- 
born, Mich. 


ROBERT E. COLEMAN is now con- 
nected with Curtiss-Wright Corp., Pro- 
peller Division, Caldwell, N. J. as an 
installation engineer. Previously, he 
was an electrical engineer with the 
Manhattan District Project, New York. 


RUSSELL B. JOHNSON, formerly a 
student at the University of Colorado, 
is now a Sales trainee with I.B.M. Corp., 
Denver, Colo. 


PHILIP BRITO, a recent graduate 
of the Academy of Aeronautics, is now 
employed as a junior mechanic by 
Colonial Airlines, La Guardia Airport 
N. Y. 


DONALD F. REYNOLDS is now 
owner of the Reynolds Implement Co., 
Madison, S. Dak. Prior to this, he was 
& project engineer with Chrysler Corp., 
Central Engineering, Highland Park, 
Mich. 


SAE members who have been elected 
to the Institute of Petroleum Council 
for the year 1950-51 include: vice- 
presidents—E. J. DUNSTAN, director, 
Manchester Oil Refinery, Ltd., H. C. 
TETT, general sales manager, Anglo- 
American Oil Co.; members of the 
council—C. D. BREWER, engineer-in- 
charge, Research Engine Services Sec- 
tion, Thornton Research Centre, 
Shell Refining & Marketing Co., Ltd., 
F. L. GARTON, in charge (act- 
ing) of sales technical advisory de- 
partment, Shell Petroleum Co., Ltd.; 
honorary secretary— C. CHILVERS, 
Manager, costs and operations depart- 
ment, Anglo-American Oil Co., Ltd. 
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WILLIAM H. TAYLOR, formerly assistant to the 
vice-president with Timmerman Products, Inc., 
Cleveland, Ohio, is now associated with Peters 
Stamping Co., Perrysburg, Ohio, as executive 
vice-president and general manager. 


RALPH S. DAMON, president of Trans World 
Airline, Inc., has been elected a member of the 
board of directors of the Commerce and Industry 
Association of New York, Inc. He joined Ameri- 
can Airlines in 1936 as vice-president in charge 
of operations and in 1941 was granted a leave to 
become president of Republic Aviation Corp. 
After two years, he returned to American Air- 
lines and was elected president in June, 1945, re- 
maining in that position until his election as 
president of Trans World Airline on January 25, 
1949. 


JOHN A. C. WARNER, Secretary and General 
Manager of the Society of Automotive Engineers, 
was awarded the honorary degree of Doctor of 
Engineering by Worcester Polytechnic Institute 
on June 18. He was graduated from WPI in 1917. 


C. E. DAVIES, secretary of the American Society 
of Mechanical Engineers, was awarded the 
honorary degree of Doctor of Engineering by the 
Drexel Institute of Technology, Philadelphia, on 
June 17. Davies joined ASME in 1920 as asso- 
ciate editor and was appointed secretary in 1934. 
He was on active duty with the U. S. Army Ord- 
nance Department in both World Wars, holding 
the rank of captain in World War I and colonel 
in World War II. Clarkson College of Tech- 
nology awarded him an honorary degree of 
Doctor of Engineering in 1948. 


H. S. SHERWOOD has accepted a position in the 
sales promotion department of the McCann 
Erickson Advertising Agency in their New York 
office. Prior to this, he served as a supervisor of 
filling stations for Sinclair; a district manager 
covering five states for MacMillan Petroleum 
Corp.; field service engineer for Faber Labora- 
tories; sales manager for Lubex Systems, Inc.; 
and had just completed five years as vice-presi- 
dent and general manager of Service Analyst, Inc. 





R. W. DUFFER, formerly sales man- 
ager with Condrey Motor Parts, Rich- 
mond, Va., is now connected with Mar- 
tin Chevrolet Sales Corp. as used car 
manager. 


DONALD D. DETRICK, a former 
student at Aeronautical University, is 
now a tooling master layout draftsman 


with the Boeing Airplane Co., Wichita, 
Kans. 


CHARLES M. MALLOCK, JR., a re- 
cent graduate of Indiana Technical 
College, is now employed by the Good- 
year Tire & Rubber Co., St. Marys, 
Ohio as a product engineer. 


EVERARD L. HEMINGWAY is now 
owner of the Shedd Hardware Co., 
Shedd, Ore. Prior to this, he was a 
research engineer with the Gishelt 
Machine Co., Madison, Wis. 
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ALBERT J. BLACKWOOD, assistant 
director of the research division of 
Standard Oil Development Co., Linden, 
N. J. spoke on, “Motive Power Fuels, 
Present and Future,” at a meeting of 
the Cornell Society of Engineers New 
Jersey Regional Group, April 27. He 
was SAE vice-president representing 
Diesel engine activity in 1944 and an 
SAE councilor (1946-’47). 


AARON M. HARRIS is now a tech- 
nical adviser and sales engineer with 
the Honiberg Drug & Surgical Supply 
Co., Jersey City, N. J. Previously, he 
was with the H & B Engineering 
Service, Brooklyn, N. Y. as a design 
and sales engineer. 


ALEXANDER DREISIN, formerly 
consulting engineer and owner of the 
Alexander Engineering Co., New York, 
is now assistant chief engineer with the 
Diesel Engineering & Mfg. Co., Chi- 
cago, Ill. He is in charge of design, 
experimental development and field 
testing of diesel injection equipment 
for automotive, marine and stationary 
engines. 


CARL H. MEILE is now affiliated 
with the Advanced Engineering Group 
of International Harvester Co., Fort 
Wayne Works, Fort Wayne, Ind. He 
was formerly with Continental Avia- 
tion and Engineering Corp., Detroit, 
Mich. as head of the stress laboratory. 
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H. O. K. MEISTER 

H. O. K. Meister, 62, general man- 
ager of the Hyatt Bearings division of 
GMC, Harrison, N. J. died June 10 at 
his summer home at Shelter Island, 
N. Y. 

As general manager, he ran the 
Hyatt plants in New Jersey. He was 
a vice-president and director of the 
New Jersey State Chamber of Com- 
merce, a director of the Newark, N. J., 
Y. M. C. A., a member of the Essex 
Club, Upper Montclair Country Club 
and the Menantic Yacht Club. Meister 
was born in Milwaukee, Wis. and lived 
in Upper Montclair, N. J. 


R. S. BURGIN 

R. S. Burgin, 55, died March 6 at 
Veterans Hospital in Wichita where he 
had been under medical treatment for 
the past month. 

For the past five years Burgin had 
been employed in the service depart- 
ment of the Crawford Equipment Co., 
Ponca City, Okla. Prior to that he had 
worked for several years at the Bowker 
Motor Co. Burgin joined the army 
before the first World War broke out 
and served with the Ninth Field Artil- 
lery. He was a member of the first 
motorized unit which surveyed the 
original Lincoln Highway. 

The son of the late Mr. and Mrs. A. L. 
Burgin, he was born at Old Fort, N. C., 
May 2, 1894. He came to Ponca City in 
1921 following his discharge from the 
Army. Two years later he was married 
to Miss Opal Karnes. He was a mem- 
ber of the Methodist church, the Ma- 
sonic Lodge and the American Legion. 


ABRAHAM M. BABITCH 
Abraham M. Babitch, development 
engineer in charge of fuel pump engi- 
neering at AC Spark Plug Division of 
General Motors, died May 25 in St. 
Joseph Hospital, Flint, Mich. after a 
short illness. 


Babitch came to AC in 1924 as ex- 
perimental engineer on fuel pumps, 
which AC was then developing. He 
designed the first successful AC pump, 
which replaced the vacuum tank and 
was later adopted by the automotive 
industry. 

He was a graduate of the University 
of Michigan, and from 1920 to 1924 he 
worked in Dayton, Ohio, at General 
Motors Research. 


MARTIN J. BRENNAN 

Martin J. Brennan, senior manu- 
facturer’s sales representative of the 
Willard Storage Battery Co., Cleveland, 
Ohio, died in Detroit on Memorial Day. 
He was 56. 

Brennan began his career with Wil- 
lard in 1913 as a laboratory assist nt 
in Cleveland. Transferred to Detroit 
in 1916, he served in that office until 
his death, with the exception of a year’s 
military service in World War I. 

During his long career with Willard, 
he became a popular figure in the 
automotive capital. He was a member 
of the Detroit Athletic Club and the 
Detroit Golf Club. 


RUDOLPH J. VEDOVELL 

Rudolph J. Vedovell, 56, of the Chi- 
cago Rawhide Mfg.’Co. passed away on 
May 9 in Presbyterian hospital in Chi- 
cago. 

He was born on Chicago’s north side 
on November 15, 1893. He attended 
the Mulligan Grammar School, but left 
school at the age of 15 to work for the 
Sprague Warner Co. After three and 
a half years there, he worked at many 
jobs in Chicago and elsewhere, once 
playing baseball with the Pacific Coast 
League. Finally deciding to become a 
salesman, he began work for Rawhide 
in January, 1919. He was so successful 
at it that in 1936 he became executive 
vice-president of the company. 

He was married on June 15, 1921 and 
had two children, Joanne and Rudy, Jr. 
























































CHARLES E. WING, who will gradu- 
ate this August from General Motors 
Institute, is a carburetor engineer with 
the Rochester Products Division, GMC 
Rochester, N. Y. 


JONATHAN A. CASTO is an insur- 
ance adjuster for the Motors Insurance 
Corp., Charleston, W. Va. Prior to 
this, he was a student at Indiana Tech- 
nical College. 


JOHN LOUIS THOMAS, a recent 
graduate of General Motors Institute, 
is now employed by the Pontiac Motor 
Division, GMC, Pontiac, Mich. as a de- 
tail project engineer in the experi- 
mental engineering department. 


RICHARD GOLICK, a recent gradu- 
ate of Illinois Institute of Technology, 
is now an industrial engineer with the 
Northern Electric Co., Montreal, 
Canada. 


PAUL B. HAYES is now employed by 
North American Aviation, Inglewood, 
Calif. as a mathematician in the stress 
department. He graduated in April 
from Northrop Aeronautical Institute. 


JOHN HENRY TAVIAN, a former 
student at Northrop Aeronautical In- 
stitute, is now an apprentice machinist 
and student with the Ben Ko Engineer- 
ing and Mfg. Co., North Hollywood, 
Calif. 


JACK C. MC GAW, who graduated 
in May from Fenn College, is employed 
by the Factory Mutual Fire Insurance 
Cos. aS a surveyor. The company is 
located in Boston, Mass. 


DON VINCENT SOMERS, a gradu- 
ate from Cornell in February, is em- 
ployed by the Chevrolet-Tonawanda 
Division of GMC, Buffalo, N. Y. as a 
student engineer. 
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L. A. FRAHS, formerly manager of 
the petroleum division of Midland 
Cooperative Wholesale, Minneapolis, 
Minn., is now president and treasurer 
of the Border Oil Co., Escanaba, Mich. 


GILBERT N. RIEGER, a former stu- 
dent at Case Institute of Technology, 
is a production dispatcher with the 
Bryant Heater Co., Cleveland, Ohio. 


GLEN H. HOLZHAUSEN is now at 
Kaiser-Frazer Corp., Willow Run, Mich. 
He is a senior layout man in the en- 
gine engineering department. 


WILLIAM E. BROADFOOT, a June 
graduate of Purdue University, is now 
a student engineer in the transporta- 
tion department of the Public Service 
Co. of Northern Illinois, Chicago, Il. 


M. S. RIAZ, who was until recently 
an assistant director of development 
to the government of Pakistan, in the 
Department of Supply and Develop- 
ment in Karachi, Pakistan, has been 
transferred to act as an assistant di- 
rector of supplies (E) in the same de- 
partment. 
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HOWE M. CAREY, formerly a test 
engineer for Petrol Refining, Inc., 
Texas City, Texas, is now employed by 
FE. I. duPont de Nemours and Co.. Mid- 
Continent District Laboratories, Tulsa, 
Okla. as a laboratory assistant. 


ROBERT A. HEATH has resigned 
as Detroit resident engineer for the 
Wilkening Mfg. Co., and is engaged in 
sales and development engineering for 
the Walker Mfg. Co. He is located at 
their Jackson, Mich. plant. 


ERNST O. EDELMANN is now man- 
ager of production control for three 
Armstrong Rubber Co. plants, Arm- 
strong Rubber Co., West Haven, Conn. 
Prior to this, he was the manager of 
production control for Firestone Tire 
and Rubber Co., Des Moines, Iowa. 


FLOYD LESLIE BROWN, formerly 
a student at the University of Dlinois, 
is a territorial representative for the 
Meyer Furnace Co., Peoria, Ill. 


GEORGE W. SAWICKI, a former 
student at the University of Dlinois, is 
now employed by the A.R.F. Co., Inc., 
River Forest, Ill. as assistant to the 
chief engineer. 


RICHARD M. DANNENBERG III, 
who graduated from college last Janu- 
ary, is a junior exploitation engineer 
with Shell Oil Co., Inc. 


WILLIAM E. DEARLOVE, a June 
graduate of the Un.versity of Dlinois, 
is employed as a trainee in the college 
graduate training program of Cater- 
pillar Tractor Co., Peoria, Il. 


LEE A. DELANEY is employed by 
the Buda Co., Harvey, Ill. in the ca- 
pacity of field service engineer. He 
graduated last February from the Uni- 
versity of Wisconsin. 


LOUIS J. STEINITZ, who graduated 
from the University of Maryland, is 
a junior mechanical engineer with In- 


dustrial Research Laboratories, Balti- 
more, Md. 


JERRY D. VAYDER. a June gradu- 
ate of University of California, is em- 
ployed by the Department of Public 
Works, Division of Water Resources, 


California State as a senior engineer- 
ing aid. 


DAVID W. EMCH, who graduated in 
January from University of Southern 
California, is a process analyst with 


Douglas Aircraft Co., Santa Monica, 
Calif. 


NORMAN R. HAIN, formerly a stu- 
dent at the University of Toronto, is 
employed by Dominion Engineering 
Co., Ltd., Lachine, Canada in the ca- 
pacity of junior engineer. 


KENNETH COOPER is no longer an 
analytical engineering supervisor with 
the NEPA Division of Fairchild Engine 
& Airplane Co., Oak Ridge, Tenn. He 
is now a physicist with H. K. Ferguson 
Co., New York City. 
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GEORGE L. COLEMAN is now trans- 
portation manager of Southern States 
Cooperative, Inc., Baltimore, Md. 
Prior to this, he was transportation 
supervisor with the same company. 


WAYNE R. MILLER, who graduated 
in April from Cal-Aero Technical In- 
stitute, is now a detail draftsman with 
the J O Mfg. Co., South Gate, Calif. 


THOMAS N. KASABALTI, a recent 
graduate of Cornell University, is em- 
ployed by Pratt & Whitney Aircraft, 
East Hartford, Conn. as a junior test 
engineer. 


PHILIP A. KOKEN is connected with 
G. D. Hall & Associates, Yakima, Wash. 
as a draftsman. 


GORDON E. DAVISSON is now with 
the Walker Mfg. Co. of Wisconsin as 
a filter engineer. The company manu- 
factures automotive equipment. 


ARTHUR HULL-RYDE, formerly the 
sales manager in the automotive di- 
vision of The New York Air Brake Co., 
New York, is now employed in a similar 
capacity by WIX Accessories Corp., 
Gastonia, N. C. 


RAMAKRISHNA PONNERI is en- 
gaged as a sales and service engineer 
by Automotive Manufacturers, Ltd., 
Bombay, India. Prior to this, he was a 
student engineer with Leyland Motors, 
Ltd., Lancashire, England. 


MELVIN F. SHAKUN, who gradu- 
ated this June from the College of The 
City of New York, is now employed in 
the capacity of mechanical engineer by 
the Grayarc Co., Inc., New York. 


WALTER H. FREITAG, who gradu- 
ated last February from Iowa Univer- 
sity, is row a design engineer with the 
Oliver Farm Equipment Co. (Tractor 
Division), Charles City, Iowa. 


ALBERT LOUIS RAGATI is a junior 
project engineer with Armo Corp., 
Brooklyn, N. Y. Previously, he was a 
student at Rensselaer Polytechnic In- 
stitute. 


THOMAS J. DOMSIC, formerly a 
student at Tri-State College, is now 
connected with Continental Motors 
Corp., Muskegon, Mich. 


JAMES J. DESPOSITO is connected 
with Grumman Aircraft Engine Corp., 
Bethpage, N. Y. He was formerly a 
student at the Academy of Aeronautics. 


ARTHUR A. HEAVENER, a June 
graduate of Lehigh University, is em- 
ployed in the capacity of quality con- 
trol engineer by Kimble Glass Co., 
Vineland, N. J. The company pro- 
cuces scientific and medical glass wear. 


GUY A. BIGELOW, JR., is now an 
inspector in the metallurgical and in- 
spection department of the Colorado 
Fuel and Iron Corp., Pueblo, Colo. 
He graduated in March from Colorado 
University. 


JOHN AMOROSO, recently assigned 
to the Buffalo area, will serve as resi- 
dent engineer for Honan-Crane Corp., 
Lebanon, Ind., a subsidiary of Houd- 
aille-Hershey Corp. The company 
manufactures a full line of oil purifiers 
and filters, coolant clarifiers, tubular 
conveyors and mobile filtering equip- 
ment for industrial applications. 
(Note: Amoroso’s new assignment was 
incorrectly reported on page 79 of the 
June issue.) 


DONALD D. CARPENTER, is now 
connected with the Sebastian-Fulcher 
Air Conditioning Co., Austin, Texas in 
the capacity of assistant installation 
engineer. 


FRANCIS E. HUNT, a June gradu- 
te of Rensselaer Polytechnic Institute, 
is now employed by the Allis-Chalmers 
Mfg. Co., Springfield, Il. 


CLARENCE W. JOHNSON is em- 
ployed as a technician by Climax 
Molybdenum Co. of Michigan. Prior 
to this, he was a student at Tri-State 
College. 


EDWIN A. MC GACHAN, who gradu- 
ated last April from Northrop Aero- 
nautical Institute, is an engineering 
draftsman with North American Avia- 
tion, Inc., Los Angeles, Calif. 


ELMER E. ISGREN, formerly vice- 
president of R. G. Le Tourneau, Inc., 
Longview, Texas, has been promoted 
to executive vice-president of that 
same company. 


G. J. MC TIGUE is now with Gen- 
eral Electric Co., Dayton, Ohio. Prior 
to this, he was with the same company 
in Lynn, Mass. 


CHARLES R. PENNINGER, for- 
merly a student at the Chrysler Insti- 
tute of Engineering, is now employed 
by the Chrysler Corp., Engineering Di- 
vision, Highland Park, Mich. as a stu- 
dent engineer. 


WILLIAM J. SCHUELER is now do- 
ing functional testing for the Boeing 
Airplane Co., Wichita, Kans. He was 
previously a student at the Academy 
of Aeronautics. 


R. DUANE MANUEL is connected 
with the Marquardt Aircraft Co., Van 
Nuys, Calif: in the capacity of data 
analysis and evaluation engineer. 


WILLIAM A. KELLEY, a graduate of 
General Motors Institute, is now a 
draftsman with Chevrolet Central En- 
gineering Co., Detroit, Mich. 


LOUIS J. CYR, a recent graduate 
of the University of Wisconsin, is now 
employed by the Buda Co., Harvey, Ill. 
as a service engineer. 


HOWARD R. ALTERMATT, who 
graduated last April from Northrop 
Aeronautical Institute, is a draftsman 
with North American Aviation, Inc., 
Los Angeles, Calif. 
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CHARLES W. BENTSON, previously 
a student at University of Wisconsin, 
is now a superintendent’s clerk (train- 
ing prog.) with the Great Western 
Sugar Co., Brighton, Colo. 


IRVING H. STONE, a former stu- 
dent at the Academy of Aeronautics, is 
employed by the Boeing Airplane Co., 
Wichita, Kans. as a modification me- 
chanic. 


EARL W. SEELY is now an auto- 
motive mechanic in the college fleet 
maintenance shop of California State 
Polytechnic College. He graduated 
from the same college last June. 


CHARLES O. WALLIN, previously 
a student at the Detroit Institute of 
Technology, is connected with the De- 
troit Gear Division of Borg-Warner 
Corp. as an experimental engineering 
draftsman. 


JOHN H. WEIMER is a design en- 
gineer with the Hubley Mfg. Co., Lan- 
caster Pa. He graduated from Cal- 
Aero Technical Institute in March. 


STANLEY I. ROSEN, a former stu- 
dent at the City College of New York, 
is a technical writer with the Design 
Service Co., Newark, N. J. 


EARL J. SCANLON, formerly of 
Wayne University, is employed by the 
Murray Engineering Co., Detroit, Mich. 
as a draftsman. 


PHIL D. PECKHAM is employed as 
an experimental engineer with the 
Blackhawk Mfg. Co., West Allis, Wis. 
Prior to this, he was a student at the 
University of Wisconsin. 


SHERWIN S. POST, formerly with 
chassis layout, Studebaker Corp., South 
Bend, Ind., is now with Buick Motor 
Division, GMC, Flint, Mich. 


JACK H. WENDLING is now a proj- 
ect engineer with the U. S. Air Force 
at the Wright-Patterson Powerplant 
Laboratory, Dayton, Ohio. 


WILLIAM A. STAATS, a _ recent 
graduate of Ohio State University, is 
now employed by Briggs and Stratton 
Corp., Milwaukee, Wis. in the capacity 
of mechanical engineer. 


HAROLD FORD SMITH is now gen- 
eral manager of Currier Buick Sales 
and Service, Nelliston, N. Y. Prior to 
this, he was at Parks College of Aero- 
nautical Technology. 


ROBERT JAMES VRABEL, who 
graduated from Indiana Technical Col- 
lege in February, is employed by Con- 
solidated-Vultee Aircraft Co., Fort 
Worth, Texas. 


WALLACE W. WOLFORD, a June 
graduate of California State Poly- 
technic, is a training engineer with 
the Owens Illinois Glass Co., Los An- 
geles, Calif. 


Continued on page 97 








You'll Be Interested To Know . . . 


SAE SECTION PROCEDURE revision, submitted by the Sections 
Committee Executive Committee, has been approved by the SAE 
Council. The revised Procedure provides in a single usable booklet 
the essential rules and regulations formerly included in Section Con- 
stitutions and By-Laws. Too, it supplies suggestions for successful 
operation based on experience of various Sections and Groups. 


CLEMENTINE PADDLEFORD devoted a recent N. Y. Herald Tri- 
bune column to SAE Past-President George W. Dunham and Mrs. 
Dunham and their Red Barn restaurant in Westport, Conn. Begun 
20 years ago with room for six tables, the original barn has grown 
by the addition of five other old barns dismantled and used for 
additions. Dunham headed SAE in 1917. 


ESTABLISHMENT of a new SAE Section in Montreal brings the 
total number of SAE Sections and Groups to 40. Territory of the 
new Section will include the far eastern tip of Ontario and the Pro- 
vince of Quebec, both ceded by Canadian Section, and the Maritime 
Provinces. 


Several facts promise success for the new venture: 


1. Since its organization in the fall of 1949 as a Division of Cana- 
dian Section, Montreal has held five highly successful meetings with 
an average attendance of 140. 


2. There are now 70 members in the territory; the number is ex- 
pected to reach 300 within the next two years. 


3. Montreal not only has a variety of industry representing most 
of the interests represented by SAE Professional Activity Committees, 
but is the fastest growing city in Canada. 

Officers of the new Section are Chairman W. S. Cowell, Atlas Asbes- 
tos Co., Ltd.; Vice-Chairman Edwin J. Cosford, Canadian Car & 


Foundry Co.; Secretary F. H. Moody, Imperial Oil Co.; and Treasurer 
F. L. Barrie, Thompson Products, Ltd. 


TWO SECTIONS received Council approval to add new vice-chair- 
men: Washington Section will have additional vice-chairmen rep- 
resenting Aircraft, Engineering Materials, and Transportation and 
Maintenance; Detroit Section will add a vice-chairman representing 
Engineering Materials. 


AN ADDITIONAL CATEGORY has been added to the SAE dues 
structure, reducing to $10 the dues of members who are over 65 years 
of age and have paid dues to the Society for 25 years or more. Com- 
plete dues structure now is as follows: 


25 and under $10.00 
26-30 inclusive 15.00 
31-36 inclusive 20.00 
37 and over 25.00 
65 and over, having paid dues 

for 25 years or more 10.00 


GENERAL CHAIRMAN of the 1951 SAE National West Coast Meet- 
ing will be Russell E. Fleischer, district manager of Colyear Motor 
Sales Co., Seattle. The meeting, sponsored by the Diesel Engine, 
Fuels and Lubricants, Transportation and Maintenance, and Truck 
and Bus Activities, and by the eight SAE West Coast Sections and 
Groups, will be held August 13-15 in Seattle’s Olympic Hotel. 


W. G. LUNDQUIST, of Wright Aeronautical Corp., was appointed 
SAE representative on the Daniel Guggenheim Medal Board of 
Award. Lundquist replaces R. W. Young, whose term expires Sept. 
30, 1950, and will serve until 1953. Other SAE representatives on 
the Board members are Alexander Kartveli and Charles Froesch, 
whose terms expire in 1951 and 1952 respectively. 
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Cites Jetliner’s 
Many Advantages 


®@ New England Section 
Arnold Okuro, Field Editor 


May 2—A bright future in competitive 
airline operation was predicted at this 
meeting for the Avro Jetliner, which 
made its debut last August. 

J. A. Morley, sales and service man- 
ager for A. V. Roe Canada, said that 
the first commercial gas_ turbine- 
powered aircraft to fly on the North 
American continent incorporates major 
advantages that will make it attractive 
to economy-minded travelers and op- 
erators alike. Among them: 

1. Increased simplicity and reduced 
cost of turbojet powerplants; 

2. Higher block speeds; 

3. Greater passenger appeal because 
of reduced trip time, freedom from en- 
gine or propeller vibration, and more 
comfortable cabin atmosphere; 

3. Increased pilot appeal because of 
higher cruising speeds and climb rates, 
better acceleration on take-off, and 
improved control. 

Flight trials have shown, Morley 
said, that the Jetliner can operate 
easily on existing runways, and can 
taxi into and out from passenger load- 
ing ramps without endangering by- 
standers or harming runways or taxi 
strips. 

Secret of the Jetliner’s ability to op- 
erate at a profit, he said, is in its speed. 
It can fly more miles per day, earning 
additional revenue that more than off- 
sets increased cost of fuel consumed. 


Operating Conditions 
Decide Transmission Type 


® Milwaukee Section 
H. H. Wakeland, Field Editor 


May 5—Choice of the type of trans- 
mission to be used on industrial load- 
moving equipment depends greatly on 
the amount of load variation, W. F. 
Shurts told this meeting. 

Speaking on “Hydraulic Drives in 
Industrial Machinery,” the chief en- 
gineer of Twin Disc Clutch Co.’s hy- 
draulics division explained that the 
Smooth power application and load- 
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holding characteristics of hydraulic 
torque converters become most useful 
when the load varies considerably— 
as in bulldozing dirt or shovelling rocky 
soil. When load is nearly constant, a 
mechanical gear transmission is most 
satisfactory. In an_ intermediate 
range, either might be specified with 
about the same usefulness. Choice 
may depend on the lower operator 
fatigue and ease of operator training 
that characterize the hydraulic drive. 
Reason for the satisfactory fuel cost 
of the hydraulic torque converter under 
high load variation, Shurts said, is 
seen in a torque-speed characteristic 
which allows operation of the engine 
under a high load factor while the 
work being done by the equipment may 
vary considerably. Thus torque con- 
verter losses are somewhat offset by 
high load engine fuel economy. A 
mechanical gear transmission running 
under high load variation must oper- 
ate at a reduction sufficient to carry 
the peak loads; therefore the engine 
carries low loads much of the time. 
Shurts showed slide illustrations of 
several types of fluid coupling and ex- 
plained their features. Many com- 
binations of couplings and gear trans- 
missions have been designed for special 
uses. To decrease the diameter of a 
coupling unit, it can be designed with 
two small-diameter impellers and two 
runners, the two sets operating in 


parallel. In this case the impellers are 
placed outside the runners. Such an 
arrangement balances hydraulic thrust 
and gives a good supply of cooling air 
since the impellers, because of slip, 
turn at a higher speed than the run- 
ners. 

The method of governing engine 
speed in hydraulic torque converters 
received considerable attention from 
both Shurts and several discussers. 
Concensus was that for crane and 
shovel applications it is desirable to use 
an output shaft governor to prevent 
the engine from passing the maximum 
torque multiplication speed of the 
torque converter. It was thought that 
present output shaft governor control 
could be improved. 

Several successful applications of 
hydraulic torque converters to cranes 
and power shovels were described. 
Operators may have a feeling of little 
load-carrying ability with a hydraulic 
transmission because the cab does not 
tip suddenly when the shovel bites in; 
but this effect, Shurts said, is caused 
by the slight time lag in accelerating 
the oil, and operators soon become used 
to it. 

In the afternoon before the technical 
session, 120 SAE members and guests 
toured two plants of the Heil Co. en- 
gaged in manufacture of heavy road- 
building equipment, tank trucks, and 
other industrial equipment requiring 
heavy metal fabrication. 


Record Turnout 

For Spring Outing 
@ Southern New England Section 

Robert E. Johansson, Field Editor 


May 12—Last year’s innovation of in- 
viting the ladies to the annual Spring 
Outing was given a rousing vote of 
confidence by a record turnout of SAE 
members, their wives, and guests who 





Milwaukee Section members and Enrolled Students from University of Wisconsin shown during 

a tour of the Heil Co. on May 5. Left: students watching the scraper raising and lowering 

mechanism of the “Heiliner’ open-top scraper. Right: Section members examining drive- 
wheel hub and final gear reduction of the “Heiliner” tractor 
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SAE has been at California Institute 
of Technology officially since June 11, 
1943, when its currently flourishing 
Student Branch was _ established. 
Today about 50% of Cal Tech students 
who graduate in mechanical engineer- 
ing have been student members of 
SAE. 

Less than seven years old on this 59- 
year-old. campus, SAE has become a 
dynamic force in the extra-curricular 
life of its student mechanical engi- 
neers. Some 170 graduates and ex- 
students of Cal Tech are regular Mem- 
bers or Associate Members of SAE, the 
first of whom to graduate was Dr. 
Arthur L. Klein, associate professor 
of aeronautics at Cal Tech, and con- 
sulting engineer for Douglas Aircraft 
Co. Dr. Klein was graduated in 1916; 
joined SAE in 1942. . . . Twelve mem- 
bers of the Cal Tech faculty and tech- 
nical staff were numbered among SAE 
Members at the last count. 

Of Cal Tech men currently members 
of SAE, the first to join was L. J. 
Grunder, chief products research en- 
gineer, Richfield Oil Corp., who be- 
came a member in 1927. G. Harold 
Hopkins, sales manager, Vortox Co., 
joined in 1930, and Earl E. Effman, 
research engineer, Perfect Circle Piston 
Ring Co., in 1932. The others have 
come in a steady stream ever since. 

The fact that Cal Tech curriculum 
is dedicated primarily to a theoretical, 


Faculty Advisor Peter Kyropoulos explains details of Cal Tech’s new 
motor test stand to prominent members of the SAE Student Branch. 
Kyropoulos is at lower right; reading clockwise, Chairman Jack Willis, 
Ted Bowen, Secretary-Treasurer Bill Wright, and Publicity Manager 


Ritchie Newman 
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scientific study of analytical problems 
is one reason why many of its students 
are “genuinely interested in the things 
SAE has to offer,” according to Jack 
Willis, 1949-1950 chairman of the Stu- 
dent Branch. “We have no ‘shop 
courses’,” Willis says, “other than en- 
gine laboratories, which is contrary to 
the principles of most schools in our 
area.” 

Student leaders credit Faculty Ad- 
viser Professor Peter Kyropoulos, as- 
sistant professor of mechanical engi- 
neering, with interesting so high a 
percentage of Cal Tech “mechanicals” 
in SAE. Called “Kyro” by his stu- 
dents, he is dubbed “guardian angel” 
of the Student Branch, which views 
with enthusiasm his current activity of 
setting up a series of automotive en- 
gines to test and check on the school’s 
dynamometer. 

Chairman Willis’ student view of 
Cal Tech training in relation to auto- 
mobile as well as aircraft industries 
runs like this: 

“As the automotive industry pro- 
gresses toward the strictly theoretical 
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away from the intuitive and experi- 
mental, we feel that the entire field 
will demand the exactness of the air- 
craft industry which, we humbly as- 
sert, has gained much from our 
Guggenheim Aero Laboratory, our 
cooperative wind tunnel, our rocket 
projects and our ‘hush-hush’ activi- 
ties.” 

Like other successful Student 
Branches, the Cal Tech Branch finds 
steady interest in field trips and plant 
visits as well as in techr.ical papers 

. and its student members are par- 
ticularly appreciative of the hospi- 
tality and courtesies extended by the 
SAE Southern California Section—in 
which is included a goodly number of 
Cal Tech alumni. 


Seventy-Two SAE Members 
Attended Cal Tech————. 


Michael Ambroff (1934-38), D. 
Barker Bates (1928-30), John R. Boyd 
(1943-44), Edward I. Brown (1939- 
43), T. Dwight Buettell (1939-43), 
Paul G. Burman (1928-32), Robert O 
Cox (1935-40), C. S. Dauwalter (1939- 
43), H. B. Dickinson (1932-36), Karl 
H. Effman (1926-30). 
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William S. Everett (1930-34), 
Robert M. Francis (1939-43), Truman 

Geddes (1934-36), James Gersch- 
pr (1928-29), John M. Gerty (1942- 
45), Marvin H. Greenwood (1937-38), 
_J. Grunder (1925-29), Wendall M. 
B Haas (1945-47), G. Harold Hop- 
ins (1920-24), Rea E. Hopper (1926- 
30), Robert C. Jones (1934-37). 

William L. Kent (1928-32), Milo C. 
Ketchum (1931-35), Arthur L. Klein 
(1916-25), Dr. F. D. Knoblock, (1934- 
39), J. G. Kuhn (1924-28), Peter 
R. Kyropoulos (1937-38, 1943-48), 
Robert L. Larson (1939-43), Charles 
IN. Levy (1943-45), Elvin B. Lien 
(1930-34), Donald E. Lovelace (1941- 
3, 1946-48). 

Lloyd G. Ludwig (1947-48), W. C. 
McFadden (1930-34), Richard G. 
Markham (1943-45), Irwin Louis 
Markowitz (1944-48), A. A. Mathew- 
son, Jr. (1929-33), Robert R. Mead 
'(1929-33), Kenneth L. Miles (1926- 
30), Dr. Norton B. Moore (1931-34), 
J. R. North (1918-23), P. W. Pichel 

1938-42). 

H. L. Podell (1946-49), Martin J. 
Poggi (1933-37), H. G. Portman, Jr. 
(1934-35), Terry M. Prudden (1942- 
45), Frank Radovich (1932-39), Peter 
R. Rawn (1940-41), James W. Reetz 
(1942-43), Walter H. Righter (1925- 
28), William F. Roberts (1943-44), 
Roland S. Saye (1938-40, 1941-43), 
Richard U. Seares (1918-23). 

Harrison W. Sigworth (1939-43), 
Edward E. Simmons, Jr. (1930-36), 
Thomas P. Simpson (1920-24), Hubert 
H. Smith (1930-31), Luther P. Spald- 
ing (1933-36), Robert I. Stirton (1927- 
34), Jay Wm. Stuart, Jr. (1944-49), 
Herbert C. Sumner (1939-40), Charles 
F. Thomas (1930-35), Edward E. 
Tuttle (1924-28). 

Howard G. Vesper (1918-22), Joseph 
F. Ware, Jr. (1937-38), Robert W. 
Wayman (1936-40), John F. Whit- 
more (1943-45), David W. Whittlesey 
(1936-40), James W. Whittlesey 
(1936-40), Merritt A. Williamson 
(1944-45), Homer J. Wood (1934-39), 
John D. Works (1932-36). 
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thoroughly enjoyed this year’s gala oc- 
casion. 

Once again, the Wethersfield Coun- 
try Club was the setting for this event 
and its excellent golf course furnished 
SAE members with ample facilities for 
an afternoon of golf prior to the dinner 
and evening festivities. 

L. Morgan Porter performed in the 
dual role of Master of Ceremonies and 
a Maytime Santa Claus for the re- 
mainder of the evening. It was his 
pleasant duty to make many of those 
present the recipients of attractive 
door prizes as well as awarding the 
yearly “kickers” tournament prizes. 

Feature spot of the evening was a 
dance contest to determine the best 
partners among those present. Win- 
ners, in a very close contest, were Mrs. 
June Fowler and Bradley Fisher, who 
each received a bottle of champagne 
as their prize. An exhibition of ball- 
room dancing was also given by two 
dancers. 

The remainder of the evening was 
devoted to dancing and good fellow- 
ship. 


Constant Progress 
Marks Tractor Design 


® Central I\linois Section 

Ivan Lamport, Field Editor 
May 22—The track-type tractor has 
never been a luxury item. It has 
always been a workman’s tool, and a 
very vital tool in helping man realize 
a generous return from his labors, 
J. M. Davies told his Peoria audience. 

As with other good tools or instru- 
ments, owners of tractors continually 
found new uses, new applications and 
new profits by adapting machines to 
new needs. 

Davies, who is director of research 
for Caterpillar Tractor Co., said that 
the first adaptations of mounted ac- 
cessory equipment on tractors were 
made entirely by the customer. Origi- 
nally tractor designers and manufac- 
turers resisted the mounting of extra 
equipment and gave little encourage- 
ment for such uses. In the end, how- 
ever, the customer won his point and 
manufacturers were convinced the 
tractor could be economically adapted 
for other uses. 

“TI think it is as true today as it was 


Technical chairman John 

Jass, Speaker J. M. Davies, 

and Section Chairman Paul 

Benner shown at Central 

IMlinois Section’s May 22 
meeting 


then,” said Davies, “that engineers are 
much too ready to reason why their 
designs cannot and should not be ap- 
plied to new uses, instead of knuckling 
down and doing a real job of engineer- 
ing machines to satisfy new demands.” 

A great tribute to the American 
System of free enterprise, is the re- 
lationship of earthmoving costs of 
early times, with those of today, he 
said. Despite the fact that labor costs 
alone have risen to almost 20 times 
what they were in those days (then, a 
laborer got about $1.35 for a 12 hour 
day—now a tractor operator gets ap- 
proximately $2.25 per hour), the pub- 
lic pays only about 24% more to get 
its dirt moved. 

In developing the modern front end 
loader and the modern overhead loader, 
design problems, in providing stability 
and structural strength to support the 
heavy superimposed loads this equip- 
ment subjected the tractor to, had to 
be met. As soon as loaders were de- 
veloped into a stable operating unit, 
they were then applied as earthmovers 
to substitute on many jobs for the more 
costly swing shovel and once again, 
the tractor engineer was faced with 
further improving his tractor flywheel 
clutch which then was utilized as a 
crowd control clutch. 

While the track-type tractor of to- 
day is being used as it was years age, 
in furnishing portable power for in- 
come producing tools, today we all 
realize that tools properly designed and 
balanced with the track-type tractor 
can economically solve many of the 
seemingly tough jobs. The tractor 
manufacturer of today is ready, willing, 
and will actually welcome the oppor- 
tunity to work with equipment manu- 
facturers and users of tractors to ob- 
tain the best overall design for income 
producing uses. 

Technical Chairman for the meeting 
was John Jass, assistant chief engi- 
neer of Caterpillar Tractor Co., and a 
long time associate of Mr. Davies. 
Jass introduced Davies and then acted 
as moderator during the question 
period. Someone wanted to know 
what effect the operators have on 
equipment design. He was told that 


they have a great deal of effect on 
equipment design because equipment 
they like works well and equipment 
they don’t like doesn’t work very long. 




















Seen at Cleveland Section’s automatic transmission meeting and drive-test program, above, left, 
are: A. T. Colwell, Thompson Products, Inc.; John A. Lauck, Pesco Products Division of Borg- 


Warner Corp.; and Speaker Joseph Geschelin, Detroit editor of Automotive Industries. 

Above, right: Hard-working members of Cleveland Section who were largely responsible for the 
meeting's success: B. H. Multhaup and T. R. Thoren, Thompson Products; R. F. Steeneck of 
Fafnir Bearing Co.; A. D. Gilchrist of Leece-Neville Co.; and P. B. Rockwood of Cleveland 


Transit System. 


Below: Groups waiting for the return of cars to take turns at test-driving. 











Cleveland SAE Members Get First-Hand 
Knowledge of New Automatic Transmissions 


® Cleveland Section 
Wilson B. Fiske, Field Editor 


May 8—Practical demonstration was 
combined with platform information 
and a question-and-answer forum to 
make this meeting unique in SAE Sec- 
tion history. 

Members gathered for the afternoon 
and evening program at the Chagrin 
Valley Country Club, where a ten-mile 
circular course was laid out, replete 
with hills and sharp grades as well as 
level stretches. Twenty-one automo- 
biles of ten different makes were sup- 
plied by manufacturers for test- 
driving. Anyone who wished could 
test the automatic transmissions of- 
fered by Buick, Cadillac, Chevrolet, 
Chrysler, Lincoln, Nash, Oldsmobile, 
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Packard, Pontiac, and Studebaker. 
Each car had a man in charge to 
answer questions and help in the driver 
testing. Buffet dinner served from 
5:30 to 7:30 p.m. gave ample chance 
to eat on a fluctuating schedule to 
suit the members. 

Between rides, members and guests 
had an opportunity to talk about fea- 
tures of the different transmissions, 
and to inspect open-assembly and unit 
exhibits of automatic transmissions set 
up on the clubhouse porch by Borg- 
Warner and Chevrolet. These displays 
were centers of attention for large 
groups throughout the afternoon. 

To complete the comprehensive 
study of automatic transmissions, 
Joseph Geschelin, Detroit editor of 
Chilton Co., spoke at the evening ses- 


sion on various makes of automatic 
transmissions and general develop- 
ments in the field. Section Chairman 
R. F. Steeneck opened the meeting ap- 
propriately by reflecting back over the 
year’s diversified meetings and describ- 
ing the planning for this unique affair. 
John A. Lauck of Pesco Products Di- 
vision, Borg-Warner Corp., introduced 
the speaker and was chairman of the 
question-and-answer period following 
the talk. 

Geschelin said people used to be 
willing to do a lot of shifting for the 
$200 or so differential that existed. 
Today, they will spend the smaller dif- 
ference for an automatic transmission. 
This is well demonstrated by the fact 
that 98% of Cadillacs are equipped 
with the automatic; 95% of Oldsmo- 
biles; 78% of Buicks; 85% of Packards; 
65% of Pontiacs and 55% of Nashes. 
One reason we have not seen more 
automatic transmissions in the past is 
the high tooling cost; many millions 
have been spent getting ready for pro- 
duction. 

Things wanted in an automatic 
transmission, he said, are fully auto- 
matic operation still under the driver’s 
control; safe control on downgrades; 
an arrangement for starting a dead 
engine when the battery gives out (by 
kickdown); rocking ability; smooth- 
ness of operation; control of creep; 
fuel economy; and ease of mainte- 
nance. Most of these are well provided 
for. Economy, however, is not a real 
factor in the selection of automatic 
transmissions. 

Taking a forward look, he indicated 
some of the plans of automobile manu- 
facturers. In general, he believes 
future developments will be toward 
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parts manufacture. No __ radical 
changes are expected. 

Reporting on results of the after- 
noon test-driving, Chairman Steeneck 
announced that the 21 cars had made 
an average of 17 trips around the 
course and that a total of 3570 miles 
were covered—enough to reach from 
Cleveland to Seattle and down to Los 
Angeles. There were 1785 individual 
rides. 

Special credit for the outstanding 
success of the meeting went to Papers 
and Meetings Chairman T. R. Thoren, 
who was assisted by P. B. Rockwood, 
A. D. Gilchrist, R. O. McSherry, 
Lawrence Myers, J. A. Frischmann, 
and B. K. Multhaup. 


Gives Reasons for 
Los Angeles Growth 


@ Southern California Section 
R. E. Strasser, Field Editor 


May 25—Industrial growth of Los An- 
geles County has been the most drama- 
tic instance of development among 
American industrial areas, Earl V. 


SOUTHERN CALIFORNIA CELEBRATES ANNIVERSARY 

Past-chairmen of Southern California Section were specially honored 
at this May 25 silver jubilee meeting, when a record crowd gathered 
to renew old acquaintances and talk over events since the Section’s 


founding. 


Shown above are the past-chairmen, seated at a special table, 
together with chairmen of the seven SAE Student Branches and 
Clubs that come under Section jurisdiction—Cal Tech, University of 
Southern California, Cal-Poly College, West Coast University, 
Loyola University, Cal-Aero Technical Institute, and Northrop Aero- 
nautical Institute. Each received a banner bearing the SAE emblem 


and the school’s name. 


At right, looking at SAE Journal’s silver anniversary issue, are Earl 
V. Grover, Watt Moreland, chairman for 1925-26, and Reagan 


Stunkel, this year’s chairman. 
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Pictured at the speakers’ table at Washington Section’s May 16 meeting are (left to right) 
John W. Martin and W. S. Bissell, University of Maryland; Chairman F. G. Stewart; Speaker 
A. H. Deimel; and Larry Witker, Spicer Mfg. Division, Dana Corp. 


Grover reported at this meeting. 
Grover is president of Apex Steel Corp., 
and immediate past-president of the 
Los Angeles Chamber of Commerce. 

Since 1925, Grover said, County 
population has grown from under 
2,000,000 to over 4,000,000, and auto- 
mobile and truck registration has 
nearly tripled. Transportation equip- 
ment accounts for 20% of the total 
value added by manufacturing in the 
area. 

Important factor contributing to 
this growth, he said, is the decentral- 
ization of the U. S. industrial economy 


¥ 


caused by increasing transportation 
costs, elimination of the basing point 
price system in the steel industry, and 
pressure for decentralization by mili- 
tary and national security agencies. 
The Port of Los Angeles is the front 
door to the southwest, and attracts in- 
dustries using this form of transporta- 
tion. 

In the assembly of automobiles and 
motor vehicle equipment, Grover said, 
Los Angeles ranks second only to De- 
troit: nine plants assemble 16 makes 
of passenger cars at the rate of 650,- 
000 per year. 
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Section’s ““What Can You Do on a Pint?” contest. 





Left: Contest Chairman Charles Butler gives friendly advice to a contestant in Pittsburgh 


Right: Contest committee drains a test tube 


to calculate a score 








FERD MARSCHNER HONORED 


Ferd Marschner, for 22 years treas- 
urer of the Detroit Section, was 
honored on the occasion of his 
retirement from that post by a 
dinner sponsored by his long-time 
friends and associates in Section 
work. 

SAE Secretary and General 
Manager John A. C. Warner con- 
veyed to Marschner the apprecia- 
tion of the group for his long and 
effective service to the Detroit 
Section. Sarah Duvall, assistant 
secretary, Detroit Section, pre- 
sented to him on behalf of his 
friends a “‘memory” book, the first 
page of which was inscribed: 

“To Ferd Marschner this volume 
is dedicated with the esteem and 
affection of his SAE associates 


whose faces and phrases are re- 
corded here—with their earnest 
hope that for many years these 
pages may bring to him a laugh, 
a sigh, a happy recollection and 
only a faint echo of the compos- 
ite heartache that we conceal 
therein.” 

E. M. Shultheis, who joined SAE 
in 1916—one year before Marsch- 
ner, was chairman of the com- 
mittee which sponsored the dinner 
and acted as chairman at the pre- 
sentation ceremonies. 


Marschner retired last November from 
the New Departure Division of GMC. He 
has just become vice-president and man- 
ager of the new Detroit office of J. M. 
Hickerson, Inc., New York advertising 
agency. 
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Left to right: John A. C. Warner, Mrs. Sarah Duvall, and Ferd Marschner 











Pittsburghers Vie at 
Stretching Gasoline 


®@ Pitts! 
Murray Fahnestock and Ker 
i 


May 23—Gasoline-saving expert R, 
Greenshields of Shell Oil Co 
hand at this Annual Oil City } 
to participate in a ““How-Far-C 
Go-on-a-Pint” contest. New Sectio, 
Chairman Ed Taylor announced tha; 
the course was all ups and downs ang 
as hilly and tough as possible to giy. 
Section members a chance to beat the 
master. Skilful blocking helped R, 4 
Wells to win first place and a fully. 
equipped picnic basket with 17.28 mp, 
H. J. Grance to get second with 16.09 
and John O. Kobzina to win third with 
15.28. 

Nearly 40 drivers completed the test 
around the 1%-mile hillbilly courg 
(during which stopping the engine 
wasn’t allowed) when it was time to 
stop for dinner. Contest Chairman 
Charles W. Butler and his hard work- 
ing committee—R. L. Kirkpatrick, H.0 
Creazzi, D. W. Gow, R. N. Stoner, W.¢ 
Adams, A. H. Donaldson, H. P. Bean 
W. J. Atwell, and H. J. Grance—spent 
the whole afternoon doing fluid meas. 
urements in grams and slide-ruling the 
results into mpg. 

Equipment used consisted of a clear 
plastic tube of about 1% in. inside 
diameter and 18 in. long, mounted out- 
side the driver’s window with a hose 
connection and drain valve at the bot- 
tom. After engines were warm and 
the hoses to carburetors full, the plas- 
tic tubes were drained and refilled with 
gasoline from a pint can, previously 
weighed in grams. After the test, fuel 
remaining in the plastic tube was 
drained back into the same pint can 
and weighed again. Then mpg calcula- 
tions were made. One hill was so steep 
that second gear had to be used. Only 
one car was used. 

Speaking at the evening meeting, 
Greenshield admitted that 150 mpg, 
while possible, is more or less a ‘stunt.’ 
“It does, however, have a message for 
all drivers in showing that any motorist 
can achieve greater economy in every- 
day driving by: (1) Making sure engine 
and chassis are in good mechanical 
condition; (2) Having carburetor, dis- 
tributor and sparkplugs correctly ad- 
justed; (3) Keeping car well lubricated; 
(4) Maintaining correct tire pressure, 
(5) Driving at slower speeds.” 

Discussion centered on practical sig- 
nificance of these competitions from 
the standpoint of what can be done 
with present equipment to achieve 
maximum economy of fuel, and what 
improvements may be expected i 
future fuels and vehicle to improve 
mileage. 

There was agreement that the new 
automatic transmissions give 00d 
economy at medium to top speeds, but 
are at a disadvantage at slow speeds, 
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PHOSPHATE FINISHES 
TO 


MAKE YOUR PRODUCT 
DURABLE 





PAINT BONDING 


“Granodine” forms a zinc-iron phos- 
phate-coating bond on sheet metal prod- 
ucts — automobile bodies and fenders, 
refrigerator cabinets, etc. — for a dur- 
able, lustrous finish. 

“Lithoform” makes paint stick to gal- 
vanized iron and other zine and cad- 
mium surfaces. 

“Alodine”, the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“Permadine”, a zinc phosphate coat- 
ing chemical, forms on steel an oil-ad- 
sorptive coating which bonds rust-in- 
hibiting oils such as “’Granoleum.” 

“Thermoil-Granodine”, a manganese- 
iron phosphate coating chemical, forms 
on steel a dense crystalline coating 
which, when oiled or painted, inhibits 


corrosion. 


PROTECTION FOR 
FRICTION SURFACES 


The oiled “Thermoil-Granodine” coat- 
ing on pistons, piston rings, cranks, cam- 
shafts and other rubbing parts, allows 
safe break-in operation, eliminates 
metal-to-metal contact, maintains lubri- 
cation and reduces the danger of scuff- 
ing, scoring, galling, welding and 
tearing. 


IMPROVED DRAWING 
AND EXTRUSION 


“Granodraw” forms on pickled sur- 
faces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 


improves drawing, and lengthens die life. 





Write or call for more information on 

these products. Send for new descrip- 

tive folder on ACP Metal-Protective 
and Paint-Bonding Chemicals. 
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such as those found in city traffic. 

Greenshields said that load factor, 
compression ratio, and gear ratio are 
the major design factors affecting 
gasoline economy; extreme features so 
often proposed for economy are usually 
offset by increased manufacturing 
costs. Present cars, he said, are a good 
balance between production costs, eco- 
nomy of operation and the public’s 
demand for top performance in pickup, 
speed, and comfort. 


New York Roads 
Called Inadequate 


® Mohawk-Hudson Group 
Frank Baker, Field Editor 


May 3—Six-fold aim of the New York 
Good Roads Association was an- 
nounced by the Association’s director 
of public relations, Robert J. Shilling- 
law, to be: 

1. Restoration of existing roads to 
point of adequacy; 

2. Extension of roads for farmers; 

3. Construction of urban arterial 
highways; 

4. Elimination of 800 grade cross- 
ings; 

5. Replacement of 800 bridges; 

6. Extension of parkway system. 

Since the useful life span of a high- 
way is one-quarter that of a human 
being, Shillinglaw said, most roads over 
20 years old need replacing. Of the 
12,500 miles of roads actually in serv- 
ice in the state system, he considers 
about 14% adequate for present day 
travel conditions. Road improvement 
has been at a standstill while average 
density of cars per mile on highways 
has risen in 20 years from 73 to 285. 

He said there are 1988 miles of road 
in New York that do not conform to a 
1708 law limiting minimum road width 
to one rod; that during Spring thaws 
10% of the state highway system is 
unsafe for even the lightest load; and 
that there are 25,000 danger spots in 
the 12,500 miles of road—or one for 
every half mile of road at which injury 
or death could occur. 

New York State estimates that one 
billion dollars are needed to recondi- 
tion state roads to a point of adequacy, 
and another two billion must be spent 
to care for county and town roads. 


Idle Adjustment 
Called Important 


® Baltimore Section 
R. L. Ashley, Field Editor 


May 11—Preventive maintenance not 
only keeps vehicles in service, but con- 
tributes to lowered costs per mile. 
Louis A. Bode, superintendent of Balti- 
more Transit Co.’s automotive shop, 
detailed important steps in heavy-duty 
fleet maintenance at this meeting. He 
emphasized importance of idle adjust- 
ment, pointing out that a 13:1 ratio 
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to know @ 
Metal Cleaning 


Which 
of your 
metal-cleaning jobs 
would you like 

to improve? 


Listed below are some of the 
operations discussed in Oakite’s 
new 44-page illustrated booklet 
on Metal Cleaning. Please check 
the list. Then let us show you how 
Oakite materials and methods 
can give you better production 
with greater economy. 








Ce T_T a 
OAKITE PRODUCTS, INC. 
50E Thames St., N. Y. 6,N.Y. 

Tell me (without obligation on my 


part) about Oakite methods and | 
materials for the following jobs: | 


[) Tank cleaning 

[] Machine cleaning 
CT Flectrocleaning 
[) Pickling 
[] Pre-paint treatment 

C] Paint stripping 

[] Steam-detergent cleaning 





ie Barrel cleaning 
O Burnishing 
[] Rust prevention | 


[] Send me aFRE E copy of your 
booklet “Some goodthingsto 
know about Metal C leaning’ 


\ COMPANY......-----*0007" 
ADDRESS 


Se npeneenention 


p INDUSTRIAL Clean, 


xcunliz® 


OAKITE 





4, yic® 
"Rats . METHODS * sent 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 























Leedhe], G9 
Smooths out 


tough “PINE TREE” 
Broaching Job! 









Photograph Cour- 
fesy The Lapointe 
Machine Tool Com- 
pany. 

Inset. Sketch of ‘'pine 
tree’’ slot broached in 
jet engine disc. 


HERE is one of the most difficult 
broaching jobs that the metal- 
working industry has ever tackled 
and solved — cutting the “pine 
tree” shaped slot in exceptionally 
tough alloy steel jet engine discs. 


Stuart’s THREDKUT 99 has 
rendered outstanding service for 
leading manufacturers in this field. 
Its combination of high anti-weld 
and high lubricity characteristics 
proved to be a 100% satisfactory 
solution to difficulties of this job. 


What is your broaching job? 
The toughest ones can be handled 
better, and the easy ones are easier 
with the right Stuart products! 
Ask for Stuart’s pamphlet OILS 
FOR BROACHING or call your 
nearby Stuart representative. 


p.A. Stuart {Jil co. 





2727-51 So. Troy St., Chicago 23, Mlnois 
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| consumes 14 pints of gasoline per hour, 
| as against 10 pints when the ratio is 


10:1. This adjustment gains impor- 
tance when it is realized that an engine 
idles every time the driver removes his 
foot from the gas pedal. Improper ad- 
justment may also cause detonation, 
destroying gaskets and bearings. 


Names Many Merits 
Of Synthetic Coolant 


®@ Southern California Section 
R. E. Strasser, Field Editor 


April 27—The search for a synthetic 
coolant that will let internal combus- 
tion engines operate at temperatures 
above 200 F has been going on long 
and urgently, Roy A. Hundley reported 
at this meeting. One solution, he 
said, is “Orsil Global Coolant,” devel- 
oped by Hodges Research & Develop- 
ment Co. where he is chief of the auto- 
motive group. 

Orsil is one of a family of organic 
silicates whose outstanding properties 
are a boiling point of 680 to 700 F and 
a freezing point of -101 F, with a 
pumpable temperature of - 70 F. For 
all cooling intents and purposes, it can- 
not boil or freeze. It is inert toward 
metals and other materials in the 
cooling system, and has no restrictive 
qualifications of foaming, odor, or 
toxicity. Since it does not evaporate, 
it is used full strength in a closed cool- 
ing system; barring accidental coolant 
loss, it would last the life of the car re- 
gardless of where the car was used. 

Potential benefits from using a syn- 
thetic cooling liquid are many, Hundley 
said, and open new vistas for research 
and design developments. 


Describes Strides 
In Quality Control 


® Buffalo Section 
Ben Fuente, Field Editor 


May 25—Statistical quality control has 
grown out of the wartime need to pro- 
duce quickly and well, and the peace- 
time demand of the world for more 
and better products. So said E. J. 
Young. Jr., manager of quality control 
for Ford Motor Co.’s Buffalo Assembly 
Plant, adding that the place of sta- 
tistical quality control is now undis- 
puted and its usefulness increasing 
daily. 

Young defined statistical quality 
control as a system of measurement 
based on statistics. From the produc- 
tion standpoint, he said, the important 
problem is not how many parts, but 
how many quality parts can be pro- 
duced at lowest possible cost. 

He said Ford began using this tool 
just after the last war. Its initial suc- 
cess in machining operations resulted 
in its extension throughout all phases 
of manufacturing and assembly opera- 
tions. 





Thixotropic Gel-Type 
Paint Strippers Patented 


or the first time, the U. S. Patent 

Office has granted patents for th 
manufacture of paint stripping com- 
pounds which employ a thixotropic 
gel-type principle. 

These important patents were a]] 
awarded to one company — Turco 
Products, Inc., leading manufac. 
turers of airplane and automotive 
cleaning compounds. 


Thixotropy — defined as the dis- 
orientation, after agitation, and 
the reorientation, after standing, of 
the structural units of a lyosol—is 
a principle long familiar in indus- 
trial chemistry. In other words, an 
emulsion or colloidal gel which 
thickens upon standing and thins 
with agitation is considered thixo- 
tropic. Turco’s famed Industrial 
Research Center was the first to 
apply thixotropy to paint stripping 
materials. 

Applied as liquids, these non- 
inflammable compounds immedi- 
ately solidify upon contact with the 
surface to be stripped, making them 
ideal for use on vertical or over- 
hanging areas. Powerful, volatile 
solvents are held fast to the 
stripping surface. 


These new Turco paint strippers 
not only save time, they save an 
estimated 50% in material cost 
because of greater efficiency and 
greater concentrations of certain 
powerful, volatile solvents that can- 
not be used in non-thixotropic 
materials. 


Adaptable to the stripping of any 
surface under any climatic condi- 
tion, the new Turco materials are 
completely water-rinsable and leave 
a water-break-free surface that is 
ready for repainting. 

Four compounds—Turco Paint- 
Gon, Turco #1981, Turco #307, 
Turco #2423—are thixotropic. Each 
is designed to perform a specific type 
of stripping operation. 

Turco field service men, located 
in every principal city in the United 
States, are now equipped to dem- 
onstrate these thixotropic paint 
strippers, the latest important find- 
ing by Turco’s renowned Industrial 
Research Center. Advertisement 
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STUDENT NEWS 





Oklahoma A & M College 


Which aircraft powerplant will be 
used depends primarily on operational 
requirements, Hope Biggars told Okla- 
homa students at their May 18 meet- 
ing. For speed the turbojet is supreme, 
but for long range and altitude the pis- 
ton engine still is king. The turboprop 
occupies a middle position. 

Biggars, who is acting chief engineer 
of the CAA Center, Will Rogers Field, 
said that the turboprop was once dis- 
carded by military aviation, but is once 
more being considered seriously chiefly 
because of its advantage for transport 
aircraft use. Reduction of the high 
cost of overhauling piston engines, 
plus economy at 500 mph, almost in- 
sure this advantage. Problems, how- 
ever, are complicated ... among them 
critical range vibrations, overspeeding, 
and the prop pitch throttle control. 

—Harvey F. Dick, Field Editor 


Northrop Aeronautical Institute 


Advantages, disadvantages and po- 
tential problems of jet transport de- 
sign were explored for the benefit of 
Student Branch members at _ their 
March 29 meeting by Curtis L. Bates, 
Northrop, Inc. design administrator. 

Major advantages, he said, lie in 
higher speed, lower maintenance costs 
because of the absence of propellers, 
less volatile fuel, and high-altitude 
economy. Disadvantages are neces- 
sity of pressurizing cabins for high 
altitude, high fuel consumption; short 
flight duration; long landing run with- 
out propeller braking effect; and long 
take-off because of full load and slow 
acceleration. 

Aircraft companies will, in Bates’ 
opinion, probably use Jato as an emer- 
gency measure only, to be fired auto- 
matically when an engine fails on 
take-off. Excessive cost prohibits its 
regular use. 

—Art Wagner 





About SAE Members 


Continued from page 88 





DANIEL H. LAMB, formerly a re- 
search engineer with the Gates Rubber 
Co., Denver, Colo., is now associated 
with the A-C Spark Plug Co. in the 
Milwaukee division as field service en- 
gineer. He is program chairman of 
SAE Colorado Section. 


SAMUEL E. ALOUISA, a graduate of 
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Tri-State College, is now with Sylvania 
Electric Products, Inc., Emporium, Pa. 
as a supervisor. 


JOHN ARTHUR ULLRICH is now 
employed by the Peoples Gas Light and 
Coke Co., Chicago, Ill., as a junior 
engineer. The company produces gas, 
coke and by-products. 


NORMAN J. FREUND, who gradu- 
ated in February from Purdue Univer- 
sity, is now connected with Arnold M. 











use of FASCO electrical equipment by 

International Harvester Company. Our experience 
in serving the automotive industry covers twenty-eight 
years of engineering and producing electrical parts vital 
to vehicle performance. FASCO INDUSTRIES, INC., 
ROCHESTER 2, NEW YORK. 


2 © 


SNAP-MOUNT 


Diamond, Inc., Brooklyn, N. Y. as as- 
sistant estimator and assistant field 
supervisor. 


DEWAN D. FORESTER is now em- 
ployed by the International Harvester 
Co., Fort Wayne, Ind. as a product test 
engineer (in training). 


THOMAS EDWIN COLE, who gradu- 
ated this June from Southern Method- 
ist University, is employed by Consoli- 
dated Vultee Aircraft Corp., Ft. Worth, 





AUTOMOTIVE ELECTRICAL 
EQUIPMENT SERVES ON 
AMERICA’S LEADING TRUCKS 
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Texas as an engineer-draftsman (B). 


WILLIAM P. LEAR was re-elected 
board chairman and RICHARD M. 
MOCK re-elected president at the an- 
nual meeting of the board of directors 
of Lear, Inc., held at Grand Rapids on 
May 13. 


GEORGE CHAKOIAN, a recent 
graduate of Tri-State College, is now 
employed by the Builders Iron Foundry, 
Providence, R. I. as an engineering 
draftsman. 


WILLIAM H. MANN, JR., formerly a 
transportation and distribution engi- 
neer with the Toledo Edison Co., To- 
ledo, Ohio, is now with the same com- 
pany in Defiance, Ohio. 


GERALD S. BUERGE, formerly a 
student at the Lawrence Institute of 
Technology, is a beginning draftsman 
with The Midland Steel Products Co., 
Detroit, Mich. 


ROBERT J. BUDYAK has joined the 
Allis-Chalmers Mfg. Co., West Allis, 
Wis., as an engineering assistant. He 
was formerly a student at Marquette 
University. 


THEODORE R. CARRELL, a recent 
graduate of the University of Cali- 





fornia, is now connected with Stand- 
ard Stations, Inc., Oakland, Calif. 


ROBERT K. COOPER, a January 
graduate of the University of Wichita, 
is with Eutectic Welding Alloys Corp., 
New York, in the capacity of district 
engineer. 


WARREN G. CRAIG is a foreman in 
the quality standards department of 
the Fisher Body Division, GMC, Hamil- 
ton, Ohio. He graduated from General 
Motors Institute in March. 


RUSSELL C. FINK is now with the 
Bendix Aviation Division of Bendix 
Products, South Bend, Ind., as a junior 
engineer doing work on jet engines and 
turboprop fuel controls. He graduated 
from Purdue University in February. 


JOHN W. MILLER, a recent gradu- 
ate of The Pennsylvania State College, 
has an engineering position in the 
highway planning division of the Penn- 
Sylvania Department of Highways, 
Harrisburg, Pa. 


THOMAS H. KILGORE has joined 
the Pratt & Whitney Aircraft Divi- 
sion of United Aircraft Corp., East 
Hartford, Conn. as a junior test en- 
gineer. He is a February graduate of 
The Pennsylvania State College. 








Air-Cooling, as developed and perfected by Wisconsin Motor Corporation 
engineers, has these important advantages for the power user: 


1. Greatest freedom from cooling chores and troubles. More Service FROM the en- 
gine, less service TO the engine; fewer Man-Hours lost; more H.P. Hours on the job. 


2. Most efficient cooling at all engine speeds and all temperatures, from sub- 
zero to tropical highs. The engine never runs out of AIR! 


3. Lowest maintenance cost. Integrally cast flywheel fan eliminates all cooling 


“accessories” . . 


. nothing to get out of order, wear out, or require replacement. 


4. Lighter engine weight and greater compactness... for most convenient portability 

and greatest installation adaptability as power components on original equipment. 
Every Wisconsin Engine from the smallest to the largest (3 to 30 hp., single 
cylinder, 2-cylinder and 4-cylinder) has all the advantages of dependable 
AIR-COOLING, plus heavy-duty design and construction throughout. 


most 
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RAM T. TEJWANEY, forme 
student in the States, has joined A 
Ashdown & Co., Ltd., Bombay, I 
as planning and production office; 
The company manufactures machinery 
(parts, accessories, and so forth 
in marine mechanical and auto e; 
neering. 


WELLINGTON R. GRAHAM, 
ministrative engineer of Purolato, 
Products, Inc., Rahway, N. J., marked 
his 25th anniversary with the com- 
pany on May 22. He was presente 
with an engraved gold wrist watch in 
honor of the occasion. Before joinin 
Purolator in 1925, he was with th: 
Kelland Motor Co., of Newark, N. J 
the Day-Elder Truck Co., Lansden & 
Co., and Babcock & Wilcox. 


HOWARD G. ANGLE, will be with 
the A. Kieckhefer Elevator Co., Mil- 
waukee, Wis. in the engineering de- 
partment after July. He is a June 
graduate of the University of Wiscon- 
sin. 


RAYMOND J. WOOD, JR., former); 
with Republic Aviation Corp., Farm- 
ingdale, N. Y., is now an electronics 
consultant in Rumson, N. J. 


ROGER E. TATE, a June graduate 
of the Agricultural and Mechanica] 
College of Texas, will be with Consoli- 
dated Vultee Aircraft Corp., Dainger- 
field, Texas, after June 19 as a research 
laboratory analyst B. 


ROBERT A. MAC GREGOR, who fo: 
the past year has been employed by 
the Harley-Davidson Motor Co. as an 
experimental engineer, is now with the 
Minneapolis-Honeywell Regulator Co 
Aero Division, in the capacity of field 
service engineer. 


JOHN DAVID BUCHANAN is a me- 
chanical engineer with the Armed 
Forces Security Agency, Washington, 
D. C. Prior to this, he was employed 
in a similar capacity by the Naval Gun 
Factory, Washington, D. C. 


JOHN C. WILSON has joined Peck 
& Hale, Inc., Sayville, N. Y. as chief 
engineer. Previously, he was a project 
engineer with The Torrington Co., Tor- 
rington, Conn. 


PHIL E. STALLARD, a graduate of 
Purdue University, has joined Eli 
Lilly & Co., Indianapolis, Ind., as a 
methods engineer. 


LESLIE O. PARKER of the Delco- 
Remy Division of GMC, Anderson, Ind 
retired from active service on July 1. 


JOHN W. JANSON is now located 
with The Standards Products Co., Port 
Clinton Division, Port Clinton, Ohio as 
a research engineer. Prior to this, he 
was with Ernest C. Janson, Builder 
Inc., Springfield, Ohio. 


DONALD S. WAGNER, a recent 
graduate of Purdue University, is an 
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Hyatt Roller Bearings are purposely designed and built first to last. 
Car, truck and bus manufacturers aware of this, also the ease of 
assembly and many other Hyatt advantages, write “Hyatt-Quiet” 
into their specifications, model after model. 
And over the years, used by the millions, Hyatts keep on proving 
how well correct bearing design, precision manufacture and 
proper application pay off in performance. Hyatt Bearings Divi- 


sion, General Motors Corporation, Harrison, New Jersey, and 


Detroit, Michigan. 
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FOUNDRY for PRECISION CAST DIES 


Now, for the first time precision cast dies for drawing and forming can 
be obtained from an experienced die source. These are Allied’s new 
Allite* dies—produced in a foundry which is an integral part of its 
Richard Brothers Division's large and complete die-making facilities. 


Allite dies offer several major advantages for experimental or low 
run die production. They materially reduce die-making costs by elim- 
inating nearly all machining and finishing. They produce much more 
accurate parts than can be made by hand 

forming. The stresses caused by hammering o%- Ip 

and welding are eliminated and a true die 

condition exists in the parts produced. “Aull 


9 
faa o 
If you are faced with high costs and in- “th ‘ 
accuracies in obtaining experimental 
parts or low run production, why not 
investigate this new Allite die service? 


ALLIED PRODUCTS CORPORATION 
RICHARD BROTHERS DIVISION 


DEPARTMENT A-1 
12643 BURT ROAD e DETROIT 23, MICH. 


ps 
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| sion, GMC, Pontiac, Mich. as a trainee. 
| production supervisory training pro- 

































































engineering trainee with Danly Ma. 
chine Specialties, Chicago, Il. 


JOHN B. PENNIMAN, a June gradu- 
ate from Northwestern University, has 
been with the Pontiac Motor Diyj- 


gram since July 1. 


BURTON C. BICKSLER, who gradu- 
ated in March from Ohio State Uni- 
versity, is an engineer in training with 
the Cooper-Bessemer Corp., Mount 
Vernon, Ohio. 


CHARLES E. BALLARD has been 
employed by the Caterpillar Tractor 
Co., Peoria, Ill. in the college graduate 
training program since his graduation 
from Purdue University in June. 


ROBERT H. YEAKEY, a June grad- 
uate of Oklahoma A & M, began work 
with the International Harvester Co., 
Fort Wayne, Ind. on June 19 as a pro- 
gressive student in the truck engi- 
neering department. 


WILLIAM I. BALLENTINE, JR.., has 
recently joined Consolidated Western 
Steel Corp., Maywood, Calif. as a me- 
chanical engineer. Previously, he was 
an engineer with the Union Diesel En- 
gine Co., Oakland, Calif. 


ROBERT M. CARLSON, a recent 
graduate of the University of Minne- 
sota, is in training with Research Lab- 
oratories Division of GMC, Detroit, 
Mich. 


JAMES H. CHESTEK will be em- 
ployed by General Electric Co., Sche- 
nectady, N. Y., as a test engineer after 
July. He is a recent graduate of 
Kansas State College. 


DONALD H. BERNDT, a recent 
graduate of the University of Wis- 
consin, is now employed as a gas labo- 
ratory engineer by the Automatic Prod- 
ucts Co., Milwaukee, Wis. 


EDWARD J. HILL, JR., a January 
graduate of Franklin Technical Insti- 
tute, is a mechanic with the Porter 
Square Chevrolet Co., Cambridge, Mass. 


EDWIN W. PASCOE is now con- 
nected with the Eclipse-Pioneer Divi- 
sion of Bendix Aviation Corp., Teter- 
boro, N. J. Prior to this, he was a proj- 
ect engineer with Wright Aeronautical 
Corp., Wood-Ridge, N. J. 


OREST A. MEYKAR, having ac- 
cepted the position of mechanical en- 
gineer with the American Smelting 
and Refining Co., is now engaged in a 
mechanization project at their sub- 
sidiary, Buchans Mining Co., Ltd. The 
latter is expanding its lead, zinc and 
copper mining and concentration oper- 
ation at Buchans, in the interior of 
Newfoundland. Meykar reports good 
fishing and hunting within a mile of 
his place of work. 


BERLE EDWARD RABENBERG, 








formerly a student at Northrop Aero- 
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where light weight 
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specify 


TORRINGTON 
NEEDLE 
BEARINGS 








By the use of a full complement of small diameter 


rollers, Torrington Needle Bearings combine maxi- 





mum capacity with minimum weight. Light in itself, 
the Needle Bearing also permits reduction in weight 
and size of related parts, with no sacrifice of strength 
or efficiency. Our engineers will be glad to help you 
work out lighter designs with compact Torrington 


Needle Bearings. 





THE TORRINGTON COMPANY 
Torrington, Conn, . South Bend 21, Ind. 


District Offices and Distributors in Principal Cities 
of United States and Canada 





TORRINGTO! 








NEEDLE BEARI NGS 


NEEDLE - SPHERICAL ROLLER - TAPERED ROLLER - STRAIGHT ROLLER - BALL - NEEDLE ROLLERS 
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nautical Institute, is employed by 
North American Aviation, Inglewood, 


Calif., as an engineering draftsman 
“— 


AMOS A. BRADD, formerly assistant 
superintendent of heat treatment with 
the Midvale Co., Philadelphia, Pa., now 
holds a similar position with the Phila- 
delphia Gear Works, in that city. 


JACK ALEXANDER SAUNDERS is 
now employed by Johns-Manville, Inc., 




















trailers. 


ROCKFORD 


ILLINOIS 
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TUBULAR-SPOKE, CAST ELECTRIC-STEEL WHEELS 


offer you maximum strength... minimum unsprung weight 


More and more automotive engineers are demanding the 
advantages of GUNITE Wheel Assemblies for trucks and 
The GUNITE Wheel offers light-weight design 
with the proven strength and rigidity of cast electric-steel. 
The GUNITE Rugged Brake Drum prevents brake troubles, 
provides more efficient braking and offers lower cost per mile. 
These two together form the GUNITE Wheel Assembly 


which is available to fit most standard truck and trailer axles. 
WRITE FOR GUNITE WHEEL INFORMATION 


Manville, N. J. as a mechanical pack- 
ings development engineer. 


ROLAND H. BABB has been made 
vice-president in charge of fleet sales 
for Bishop, McCormick & Bishop, 
Dodge-Plymouth dealers of New York, 
Brooklyn and Long Island. 


DAVID BARLIN, a former student at 
the Academy of Aeronautics, is now 
employed by Red Bank Airport, Inc., 
Red Bank, N. J. as an aircraft and 
engine mechanic and radio specialist. 








FERROUS CASTINGS FOR THE AUTOMOTIVE INDUSTRY 
Gunite (Processed Gray Iron) - Malleable - Electric-Steel 


Brake drums, cylinder line-s, cam shafts, crank shafts and other auto- 
motive castings are made to your specifications. GUNITE provides | 


you with castings of the best ferrous material to fit your requirements, 


GUNITE FOUNDRIES CORPORATION 


GUNITE 


D. D. BUTTOLPH, manager of the 
instrument and equipment branch jp 
the chemical engineering division of 
Phillips Petroleum Co. which handles 
design, development, manufacture ang 
testing of liquified petroleum gas equip. 
ment, has been named to committees 
of the American Gas Association 
American Petroleum Institute, Com. 
pressed Gas Association, National Fire 
Protection Association and Liquefieg 
Petroleum Gas Association. Prior to 
joining Phillips in 1940, he was chief 
LP-G engineer for Butler Mfg. Co, 
Kansas City, Mo. During World War 
II he was in the army ordnance depart- 
ment. 


W. HENRY MESSNER, Thompson 
Products Co. office manager, has been 
elected president of the Detroit chap- 
ter of the National Office Management 
Association. 


WALTER E. JOMINY, Chrysler Corp, 
staff engineer, has been nominated for 
presidency of the American Society for 
Metals. Nomination is tantamount to 
election at the society’s annual meeting 
in Chicago in October. Jominy is the 
author of many scientific papers and 
the holder of the ASM Albert Sauveur 
Achievement Award in 1944 and the 
Distinguished Service Award in 1948. 


JOHN F. JONES, a recent graduate 
of the University of Toronto, is an en- 
gineer in the engine test section of A, 
V. Roe Canada, Ltd, Ontario, Canada. 


WILLIAM L. SMITH is connected 
with Oklahoma Steel Castings Co., Inc. 
Tulsa, Okla. as a product development 
engineer trainee. He graduated last 
January from the University of Okla- 
homa. 


BRUCE O. ROBERTS, a January 
graduate of the University of Wiscon- 
sin, is a test engineer with General 
Electric, Lockland, Ohio. 


JOHN L. LAVOIE, who graduated in 
June from the University of Colorado, 
is employed by the Great Western 
Sugar Co., Denver, Colo. as a design 
draftsman. 


DONALD VANCE ROBINETT, a stu- 
dent at the University of Cincinnati, 
is employed by the William Powell Co., 
Cincinnati, Ohio as a cooperative stu- 
dent. 


EDWIN C. TRIPP III, formerly en- 
gineering superintendent of Pan Ameri- 
can-Grace Airways, Inc., New York, is 
now connected with the Boeing Air- 
plane Co., Seattle, Wash, as a service 
engineer. 


JOHN E. STEWART, who graduated 
in June from Lawrence Institute of 
Technology, is now in training for 
plant engineering with the Cadillac 
Motor Car Division of GMC, Detroit, 
Mich. 


HAROLD B. PRICE, a recent gradu- 
ate of Lawrence Institute of Technol- 
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'... because Muskegon’s testing 
and research facilities serve engine 


builders’ interests exclusively.’’ 
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perfecting piston rings for new engines and for 
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automotive industry for nearly thirty years. 


CHIEF ENGINEER: 


“Our experience has 

. f sold me on Muskegon 
PURCHASING AGENT: y as a source for PARTS SALES MANAGER: 
both production and “Because Muskegon's 
service rings.” unique sales policy enables 
them to work whole- 
heartedly with us without 
prejudice.” 


“Because Muskegon 

produces top quality piston rings 
economically, and we can rely 
on their delivery promises.” 


THEY ALL AGREE... 


f 


PRODUCTION MANAGER: “a 
“Because Muskegon fa 
anticipates our requirements 
and gives us unusually 

— quick service.” 


* 
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for resale for service purposes “THE ENGINE BUILDERS’ SOURCE”’ 





ogy, is employed by the Ford Motor Co., 
Dearborn, Mich. as an engineer in the 
Dearborn Engineering Laboratory. 


ANDREW G. KOLINOFSKY is a 
ground man for the Asplundh Tree Ex- 
pert Co., Jenkinstown, Pa. He gradu- 
ated from Indiana Technical College. 


ROY WELLINGTON who graduated 
last March from General Motors In- 
stitute, is employed as a detailer, sec- 
ond class, automotive engineering by 
Continental Motors Corp., Muskegon, 
Mich. 





“Quality Control”’ i, in 
means by which TUNG-SOL Auto 
Lamps are rigidly held to highest 
standards. It is the reason why 
the enormous volume of TUNG- 


SOL Lamps required by automo- 








Reference Fuels 
Continued from page 81 


diisobutylene and toluene blends tested 
are quite similar to those of typical 
commercial gasolines, says the report. 
Cyclohexane blends produced octane- 
number-versues-speed curves of dis- 
similar shape. Another disadvantage 
noted for cyclohexane is its low blend- 
ing value. This makes it unsuitable 


for future high-octane requirement 
engines. 


bile manufacturers and the replacement trade is so uniform and dependable 


year after year. 


Quality Control is an independent inspection unit operating within the 


TUNG-SOL organization. 


It examines and tests continuously all along the line 


of manufacture. It has the authority to reject one lamp, or a day’s production 
should they fail to measure up to specifications. 


This rigid self-discipline is to our customers’ benefit, therefore to our 
advantage. It serves to make the trademark TUNG-SOL a symbol of quality in 
miniature lamps and all glass sealed beam headlights. 


TUNG-SOL LAMP WORKS INC., Newark 4, N. J. SALES OFFICES: ATLANTA 
CHICAGO * DALLAS * DENVER * DETROIT * LOS ANGELES * NEWARK * PHILADELPHIA 


TUNG-SOL auto Lamps 


ALSO SIGNAL PFLASMERS 
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AND @®t1€¢ 7.82:0 68 TUBES 


The report makes this four-point 
recommendation: 

1. A source of supply should be estab- 
lished for both toluene and diisobuty]- 
ene so that these fuels may be used 
by individual laboratories or for group 
testing. 

2. Additional test work should be 
completed to determine the relation- 
ship between the road-octane-number- 
versus-speed curves of the sensitive re- 
ference fuels and typical commercia] 
fuels. 

3. The Detonation Road Test Group 
should request the individual labora- 
tories to determine, if possible, why 
the results obtained in their vehicles 
deviated from the average results in 
this series of tests. 

4. The Detonation Road Test Group 
should suggest that these fuels be con- 
sidered for use by the Equipment Sur- 
vey Group and the Road Rating Ex- 
change Panel. 

Companies participating in this pro- 
gram were: Atlantic Refining Co.: 
Ethyl Corp.; Gulf Research & Develop- 
ment Co.; Phillips Petroleum Co.; Pure 
Oil Co.; Shell Oil Co. (Calif.); Shell 
Oil Co. (Tll.); Sinclair Refining Co.; 
Socony-Vacuum Laboratories; Stand- 
ard Oil Co. (Ohio); Sun Oil Co.; Union 
Oil Co. of Calif.; and Universal Oil 
Products Co. 

Members of the Analysis Panel that 
prepared the report are J. E. Taylor, 
Gulf Research & Development Co., 
leader; Kenneth Boldt, Pure Oil Co.; 
F. C. Burk, Atlantic Refining Co.; J. G. 
Moxey, Jr., Sun Oil Co.; and T. H. Risk, 
Ethyl Corp. 

The report, CRC-243, has 32 8% x 
1l-in. pages, including nine tables and 
six charts. It is available from the 
SAE Special Publications Department. 
Price: 75¢ to members, $1.50 to non- 
members. 


Stored Jet Fuels 
Resist Desert Heat 


IRCRAFT jet engine fuels, of the 

AN-F-32 type, maintain reasonably 
good stability after extended desert 
storage and in accelerated laboratory 
tests, according to a study of a group 
under the Aviation Fuels Division of 
the CRC Coordinating Fuel and Equip- 
ment Research Committee. A recently- 
published report describes these test 
results and also tells about the effect 
of inhibitors. 

All three of the fuels tested showed 
satisfactory storage characteristics 
after more than six months of desert 
storage. This is on the basis that 5 
mg per 100 ml is the maximum allowa- 
ble residue content for jet propulsion 
fuels. The report notes that two of 
the three fuels deteriorated slightly 
during the 18-month storage period 
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under severe desert conditions. 

Adding certain materials retarded 
deterioration rate in fuels forming resi- 
dues. Limited storage data, says the 
report, indicates that the experimental 
additive, duPont PL-122, has somewhat 
better inhibiting properties than other 
additives. Conventional gasoline anti- 
oxidants gave some inhibiting action, 
particularly during the first six months 
of storage. Anti-oxidants added to 
otherwise stable fuels had a negligible 
effect. 

Accelerated oxidation tests in the 


laboratory indicated the fuels were 
stable by conventional standards. But 
limited data precluded any relationship 
between accelerated and desert storage 
results. 

Desert tests were conducted at both 
Blythe and El Centro, Calif. The fuels 
were stored in 55-gal drums and 5-gal 
Blitz cans. 

Members of the Desert Storage 
Group that conducted the tests were 
George Calingaert, Ethyl Corp., leader; 
F. A. Apgar, Sinclair Refining Co.; 
W. K. Simpson, Universal Oil Products 








these FLEET-PERFORMANCE MILESTONES 
are further proof of the ENGINEERING-SOUNDNESS behind 
DELUXE FULL-DEPTH FILTRATION! 


When the men responsible for fleet upkeep 
choose Deluxe Filters year after year, then 
win efficiency awards for engine maintenance 
year after year, the soundness of the DeLuxe 
approach becomes evident. DeLuxe pioneered 


the now-imitated Full-Depth Filtration Prin- 
R-4009MSR 


of the National Bus Transportation 

















ciple over 15 years ago. In addition, DeLuxe 
engineers developed such oil-cleansing ad- 
vancements as the exclusive spring-and-cone 
cartridge, the new removable sump and many 
other refinements important to efficient en- 
gine operation. 





The fascinating DeLuxe Oil Cleans 
ing Story is told in the booklet 
“The Key to Keeping Engines 
Young.’’ Write for your copy, 
sent without cost or obligation. 
Deluxe Products Corp., 1413 
Loke St., LaPorte, Ind. 


Award Winners are UELUXE users! 


Age DELUXE is the first choice of men who know their filters best! 


Every year, the winners, by an overwhelming 
majority, are DeLuxe users! The reason DeLuxe 
remains first choice is found in the many exclu- 





sive DeLuxe advantages. 


F 3 For instance, DeLuxe Cartridges have 
See the Spring-and-Cone Construction; the 
: supporting inner spring that prevents 
cartridge collapse, PLUs the inner metal cone that 
feeds oil the L-0-N-G way for thorough cleansing. 


Get this actual cleansing effect with the better 


cartridge INSIDE and the DeLuxe Filter OUTSIDE 
with the added advantage of the new removable 
DeLuxe Sedisump! 
DELUXE-BALDWIN CARTRIDGES 
The new DeLuxe-Baldwin Cartridge makes 
the thorough DeLuxe cleansing effect 
available to all popular makes of filters. 


DELUX zee. 


DELUXE PRODUCTS CORP., 1413 Lake Street, LaPorte, Indiana 
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Co.; and E. L. Walters, Shell Develop. 
ment Co. Members of the Analysis 
Group, which prepared the report. 
were: E. L. Walters, leader; J. T. Hend- 
ren, Pan American Airways, Inc: 
R. C. W. Jones, E. I. duPont de Ne- 
mours & Co.; J. F. Kunc, Standard oj! 
Development Co.; E. T. Scafe, Socony- 
Vacuum Laboratories; and C. C. Shep- 
ard, Ethyl Corp. J. R. Sabina, of EF. 1 
duPont, is leader of the Advisory 
Group. 

The report, CRC-245, “1945 Desert 
Storage Tests on Stability of AN-F-32 
Aviation Fuels,” has 14 8% x 11-in. 
pages, including six tables. It is availa- 
ble from the SAE Special Publications 
Department. Price: 75¢ to members. 
$1.50 to nonmembers. 


CRC Report Correlates 
Military Flight Test Data 


ETONATION data obtained by the 

military services during World War 
II, from seven series of flight tests, 
have been analyzed in a newly issued 
CRC report, prepared by the Analysis 
Panel Flight Test Group, of the Avia- 
tion Fuels Division, CRC Coordinating 
Fuel and Equipment Research Com- 
mittee. The report draws 10 conclu- 
sions from the analysis and makes 
seven recommendations for conducting 
detonation flight tests. 

The conclusions are: 


1. Detonation -limited bmep de- 
creases with increased engine speed. 
2. Detonation - limited power in- 
creases with decreased exhaust back 
pressure. 
3. Detonation - limited power de - 
creases with increased mixture tem- 
perature, whether the change is 
brought about by increasing carburetor 
air temperature or blower ratio. 
4. Detonation - limited power de- 
creases with increased cylinder tem- 
peratures. 
5. Detonation -limited bmep in- 
creases with increased fuel-air ratio 
from a minimum at about 0.06 to a 
maximum at about 0.10 fuel-air ratio. 
6. Lean cruise (0.065 fuel-air ratio) 
flight ratings of common aviation gaso- 
lines can be predicted within about 7 
AN performance numbers using F-3 AN 
performance numbers, and a correla- 
tion curve or a calibration chart. 
7. Lean cruise (0.065 fuel-air ratio) 
flight ratings of common aviation gaso- 
lines are predicted within about 6 AN 
performance numbers by combining 
the F-3 and F-4 rich AN performance 
numbers according to the formula: 
2(F-3 rating) + F-4 rich rating 

3 

8. High-power cruise rich flight rat- 
ings of common aviation gasolines can 















be predicted within about 3 AN per- 
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. That’s why Navajo Freight Lines 
n- e ° 

is uses Equipment with 

Oo! e e 
. KLIXON Circuit Breakers 
n- 
- Day and night, the great fleet of the Navajo Freight Lines, Inc., 
tio keeps rolling between the West Coast and points as far east as 

a Texas. 

io A familiar figure on the highways, the Navajo Chief makes sure 

0) the electrical circuits of his Peterbilt tractors and Trailmobile 
0- semi-trailers pictured above, as well as all other equipment, are 

7 permanently protected with Klixon Circuit Breakers. His 
\N experience proves that Klixon Breakers safeguard the electrical 

“al circuits from possible shorts and harmful overloads. 

" There are no delays due to fuse burnouts and no replacements 
: are necessary. “ 
i: Heed the Navajo sky writing! Install Klixon Breakers in all oe EB Sy 
ng circuits. There is a design to fit your needs. Write for information a = 
ce and samples. 

BREAKER CLOSED ON NORMAL LOAD 
KLIxoN — 

te 3 eas CA 
an SPENCER THERMOSTAT 

T= Division of Metals & Controls Corp. CLICK ! IT OPENS ON OVERLOAD 

1507 FOREST ST., ATTLEBORO, MASS. 

950 


SAE JOURNAL, JULY, 1950 








107 





formance numbers using the F-4 rich 
AN performance numbers, and a cor- 
relation curve or calibration chart. 

9. High-power cruise rich flight rat- 
ings of common aviation gasolines are 
predicted within about 5 AN perform- 
ance numbers by combining the F-3 
and F-4 rich AN performance numbers 
according to the formula: 

F-3 rating + 4(F-4 rating) 
5 

10. Fuel requirements of the test en- 

gines were estimated to be: 





Enci Fuel Ratio 
mgm Requirement Blower 
Wright R-2600- 94/120 Low 
20 97/ High 
Wright R-1820- —/106 Low 
87 98/135 High 
P & W R-1830- 91/98 Low 
S4C4G 


The recommendations for conduct- 
ing detonation flight tests are: 


1. Instrumentation should include a 
crankcase pressure gage to facilitate 
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How You Can Improve That 


New Transmission Design 
No matter how you are planning to trans- 
mit power, it will pay you to investigate the 
advantages of using ROCKFORD engineered- 
to-the-job CLUTCHES. Efficiently designed 
to deliver maximum torque with minimum size 
and weight, ROCKFORD CLUTCHES fit com- 
pactly into product designs—conserving both 
power and space. Whether you prefer a single 
or double plate or multiple-disc clutch, there 
is a type and size in the extensive ROCK- 
FORD line to fit your need, exactly. 


ROCKFORD 


Power Take-off 


CLUTCHES 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 


316 Catherine Street, Rockford, Illinois 








detection of piston-ring failures. 

2. AMount and type of instrumenta- 
tion should be restricted to that r 
quired to do the job. Unnecessar: 
complications, such as automatic data 
recorders, should be avoided, unk 
the crew is limited, or must be limited 
because of space restrictions. 

3. For tests using single-place air- 
planes, the pilot should be given quit: 
thorough ground training in test pro- 
cedures. 

4. For tests in aircraft permitting a 
normal flight test crew complement, it 
may be desirable to train the pilots in 
the procedures to a limited extent to 
get better coordination and to expedite 
testing. 

5. Frequent periodic check points, or 
preferably complete ratings of one 
test fuel, should be made to insure 
proper condition of the engine. 

6. Running records of oil consump- 
tion should be kept to assist in detect- 
ing changing mechanical conditions of 
the engine. In some cases, these may 
be difficult to interpret because of the 
effects of variable power on oil con- 
sumption. In any case, a precise pro- 
cedure for adding oil is required to pre- 
vent effects such as engine scavenging 
and expansion of oil with temperature 


| from obscuring actual consumption. 





7. Tests should not be run in turbu- 
lent air unless it is found that the par- 
ticular engine installation is not sensi- 
tive to the effects of turbulence. 

The report, CRC-242, “Analysis of 
Detonation Flight Test Reports Re- 
leased by Military Services,” has 36 
84% x 11 pages, including six tables and 
16 charts. It is available from the 
SAE Special Publications Department 
Price: $1.50 to members, $3.00 to non- 
members. 





Applications Received 


The applications for membership re- 
ceived between May 10, 1950 and June 
10, 1950 are listed below. 





Baltimore Section 


William B. Bergen, Charles E. Dep- 
kin, Richard G. Shanklin, Jr., 


British Columbia Section 
Reginald William Ellis. 


Buffalo Section 


Glenn Merritt Berggren, 
Lanier Hunt. 


Richard 


Canadian Section 

Ian Malcolm Hamer, George Kovosi 
Alban A, Larkin, Paul E. LeFebvre 
G. Gordon McAllister, Charles F 
Shewell, Edward Jay Singer, R. Way. 


Central IIlinois Section 
John J. Campbell. 
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Where the bearings are immersed in abrasive mud— 
the oil seals have to be good 


Oil well drill bits employ anti-friction bearings 
in rotating cone bits. Under certain earth strata 
conditions the life of these bits is measured in 
minutes. When bearings become clogged with 
abrasive grinding muds or cuttings, drill bit life 
is materially shortened. Consumption of drill bits 
and the loss of time required changing them is a 
major cost factor in oil well drilling operations. 

In an effort to lengthen the life of these devices, 
National Oil Seal engineers have developed a 
special oil seal to keep abrasive grinding muds 
out of the bearings. The seal employed is a 
springless type, external wipe, utilizing Syntech* 
(synthetic rubber) wiping lip. The rubber com- 
pound which forms the wiping lip completely 
surrounds and is banded to a rugged steel flange 
frame which will not become easily distorted. 
*Trade Mark registered 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO, N.Y. . 56 Arlington Place, Grant 2280 
CHICAGO, ILL. Room 2014 Field Building, Central 6-8663 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Yellowstone 2720 
DALLAS, TEXAS 30'/, Highland Park Village, Justin 8-8453 
DETROIT, MICH. Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON, TEXAS 

LOS ANGELES, CALIF. 
MILWAUKEE, WIS. 

NEW YORK CITY, WN. Y. 
PHILADELPHIA, PA. 
REDWGOD CITY, CALIF. 
WEST SPRINGFIELD, MASS. 
EAST SYRACUSE, N. Y. 
WICHITA, KANSAS 


6731 Harrisburg Boulevard, Wayside 3-1246 
2244 East 37th Street, Kimbol!l 6384 

647 West Virginia St., Marquette 8-8986 
122 East 42nd Street, Lexington 2-8260 

401 North Broad Street, Bell-Walnut 2-6997 
Broadway and National, Emerson 6-386] 
1025 Elm Street, Springfield 2-1881 

226 Roby Avenue, East Syracuse 366 

340 North St. Francis Ave., Wichita 2-6971 


Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 
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The wiping lip itself is unusually thick and sturdy 
(Fig. 1) and is capable of withstanding the ex- 
treme pressures encountered. 

These seals are being employed in two types 
of oil well drill bits. In one bit (above left) a 
single seal is used with each drill cone. In the 
other (above right), of radically different de- 
sign,;there are two seals per cone, one of which 
is a springless face type (Fig. 2) of new design. 

Helping solve the problems of bearing protec- 
tion in these applications is typical of the kind 
of service you can expect from National Oil Seal 
engineering. In all cases effort is made to utilize 
standard designs to save you the expense of 
special tooling. However, if your problem is dif- 
ferent, we'll be glad to apply our ingenuity and 
long experience to it. 





Let your decision be based on precision” 





NATIONAL MOTOR BEARING CO., INC. 

General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, Calif.; 
Van Wert, Ohio 


2070 








Chicago Section Ralph E. Ricksecker. 
Gerald W. Campbell, Bruce Weston : 
Carkin, Robert W. Darque, Roy C. In- Dayton Section 
gersoll, Walter J. Jarog, Claude R. B. F. Alford, Jr., Stanley I. Rosen, 
Myers, Doyle Reynolds, William C. Allan C. Wight. 
Rohn; Charles J. Scranton, George J. 


Tzantzos. Detroit Section 
Richard F. Baird, Emerson B. Blair, 
Cleveland Section Walter L. Braun, William Connell 


James Ronald Cowdery, Leonard Cawthon, Robert H. Clift, John Gale 
Patrick Kane, Joseph E. Micksch, Fowler, Evert B. Hurst, William B. 







Pace-Settersin __ 
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THERMOSTATS 


Dole engineers looked into the future long 

before the new DV Thermostat was ready for 

the automotive industry. They came up with 
another “first” in thermostat design. Now 
Dole DV’s are doing a real job in meeting 
the toughest needs for positive thermal con- 
trol on modern cooling systems, They're 
entirely new in basic principles ...and in step 
with advanced thinking in engine design. 
Dole DV Thermostats aid the automotive 
engineer in using smaller radiators, higher 
pump pressures. Broad coverage of engine 
specifications is provided by four basic types. 





@ Powerful spring controls high pump pressure 
@ Full seating pressure for quick warm-up 
@ Positive-acting, accurate thermal element 
for most efficient performance in atmospheric 
and sealed cooling systems 
THE DOLE vYALYVS COMPANY 


( CONTROL with DOLE ) 1901-1941 Carroll Avenue : Chicago 12, Illinois 











/ Los Angeles a Detroit * Philadelphia 
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Husband, George H. Jobin, Jr., Hey 
J. Look, Howard William Ludwig, Rob- 
ert L. McWilliams, Edgar W. Meranda 
Ralph H. Mertz, Jr., John T. Moren 
John B. Nicholls, Jr., Joseph John 
Parthum, Gerald R. Pearsall, Bryant 
Walker Pocock, John Roger Prior, Har- 
old William Reese, Richard Edwar; 
Reiter, Robert M. Rodger, Edward F 
Schlee, Jr., David E. Scott, Robert H 
Shoemaker, Robert F. Stansberry 
Stanley J. Swanson. 


Hawaii Section 
Joseph A. Parrott. 


Indiana Section 

James C. Bash, George R. Frie, Don- 
ald C. Green, Richard D. Long, John 
M. Mitchell, Robert C. Robertson, Ed- 
ward Ray Searby. 


Metropolitan Section 

R. M. Cherryholmes, Peter A. Cipri- 
ano, George C. Giger, William M. Gil- 
breth, Otto C. Gruenberg, Robert A 
Harmon, Benjamin F. W. Heyer, Leslie 
P. Holcomb, Eric Holmgren, Jr., Royal 
F. Kelly, Charles Howard Louche, Ar- 
thur Charles Mettler, John E. Nidecke: 
Robert Francis Pauley, Donald A 
Peterson, Leroy M. Stringham, Vladi- 
mir Zilavy. 


Mid-Continent Section 
L. H. Sullivan. 


Milwaukee Section 


G. B. Kiner, Haskell M. Reichert, 
Allison K. Simons, Edward E. Vetang. 


New England Section 


Laurence H. Blatchford, Frank E 
Brown. 


Northern California Section 
Guy E. Watson. 


Northwest Section 
William A. Beck. 


Oregon Section 


Donald Raymond George, Joseph J. 
Lovretich. 


Philadelphia Section 


W. Thomas H. MacNevw, C. Bradford 
Sheppard, M. Stroukoff. 


Southern California Section 

R. J. Cobden, Lloyd Corbin, Philip 
Gindes, Melvin Daniel Kilmer, Javier 
Castro Madrigal, Herbert H. Moses, 
Norbert C. Myers, Cecil Allen Potter, 
Frederick R. Taylor, Jr., Robert F. 
Weber. 


Southern New England Section 


Albert E. Brown, John Stevens Ham- 
mond, Jr., Thomas D. Hess, Jacques 
G. Mejean. 


Twin City Section 
Burnley Mahr. 


Virginia Section 
Walter O. Koehler. 


SAE JOURNAL, JULY, 1950 











SEVEN STRONG REASONS explain the 
trend to N-A-X HIGH-TENSILE steel for: 


oe @ Bumpers @ Grilles @ Fenders 
@ Hoods @ Bodies @ Frames 


@ Wheels and other automotive parts 









} \ 
i \ 
\ \ 


‘ 


| | | | | \ : * 
GREAT LAKES STEEL CORPORATION tics contr or wanowat sree corroranion 
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Outside of Section Territory 


Richard A. Bardwell, Percy M. 


Beaird, Frank Moore Kittredge, Don 
J. Mathers, John Robert Scheidker, 
Charles Paul Turner, Howard R. 
Whiting. 


Foreign 


L. deGebert, England; Inder M. De- 
wan, India; Ladislas Laszlo Gonda, 
India; Miguel Antonio Magsaysay, 
Philippine Islands; Douglas Joseph 
Nelson, Ireland. 







Tye®r experience 


1d skill has helped many 


firms in the following 


fields 


hes 


Tyer™ 
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New Members Qualified 


These applicants qualified for admis- 
sion to the Society between May 10, 
1950 and June 10, 
membership are: 


1950. Grades of 


*; (FM) Foreign Member. 


Baltimore Section 
Robert P. Gaston, Jr. 


Tyer 


(J), Wilbur E. 


INDUSTRIAL 
PRODUCTS aiv. 


... stands ready to help you with 
your Rubber Engineering Problems 
and Development. 


Machine Building + Textiles 












Automotive - Aeronautical 
Television-Radio « Paper 
Agriculture * Sporting Goods 
Medical * Business Machines 


Safety Footwear * Leather 
Household Appliances 


“The Unusual in Rubber” 









COMPANY 


ANDOVER, MASSACHUSETTS 


159 Duane St., NEW YORK 189 W. Madison St., CHICAGO 3-252 Gen. Motors Bldg., DETROIT 





Robbins (SM), Robert W. Scarbo: 
(M). 


British Columbia Section 


William Alfred Stroyan (A), Ti 
Venelle (A). 


Omas 


Buffalo Section 
Robert W. Kimpton (A). 


Canadian Section 

Hugh Vincent Braceland (J), Harold 
C. Brindle (A), Frederick Hayward 
Moody (A), Douglas G. Scott (A). 


Chicago Section 

John P. Ahr (M), Kenneth H. Basil- 
ius (J), Ralph C. Boyle (M), Charles 
C. Colyer (J), Walter W. Keith, Jr 
(J), E. D. Kruger (A), Fred Newman 
(M). 


Cincinnati Section 
Andrew W. Hittle (M). 


Cleveland Section 

William Harold Buckley (J), Carroll 
C. Colby (M), William N. Di Palma 
(J), Raymond W. Heintz (J), Paul I. 
Nielsen (J), T. Cyril Noon (M), Albert 
L. Pelsin (M), Michael V. Staursky 
(A), Herman J. Troche (M), George E 


| Tubb (A). 


Colorado Group 


William H. Pingree (J), A. 
Springer (M). 


T 
a 


Dayton Section 


Raymond Griswold (A), Robert L 
Schell (A). 


Detroit Section 


Locke P. Atwell (J), George William 
Betker, Jr. (J), Gerald E. Bickford 


| (A), Bengt A. Brogren (A), P. K. Coe 
| (A), Robert Lytle Collins (J), Walter 


Cornelius (M), Maurice R. Demmy 
(M), Lloyd H. Diehl, Jr. (A), Richard 
L. Hardgrove (M), William W. Higgin- 


| botham (M), Emmett J. Horton (M), 


Floyd Wilfred Little (J), Edward John 
Mazurkiewicz (J), W. H. McKenzie 
(A), Albert A. Pilon, Jr. (J), Erik Viuff 


| Quistgaard (J), Wilbur F. Schrieber 
| (M), Robert J. Shaltis (J), Hubert W 
| Stephens (A), Leopold T. Szady (M), 


Kenneth M. Zemke (J). 


| Hawaii Section 


Wallace T. Waterhouse (A). 


Indiana Section 
John P. Lord (M). 


| Kansas City Section 


Willard M. Hixon (A), Floyd L. Miles 
(A). 


| Metropolitan Section 


Louis R. Continere (A), Miss Aileen 


| C. Fong (J), Otis W. Marshall, Jr. (J), 


Melvin Z. Poliakoff (A), Robert E 


| Slayton (A), Morris Kenny Withee 
| (M). 
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This is a photomicrograph, at high magni- 
fication, of a fatigue crack which developed in a turbine 
wheel during laboratory overspeed test. Failure of vital 
components of jet airplanes traveling faster than the 
speed of sound cannot be tolerated. 

Laboratory examination of metals—before and 
after fabrication—is one of the most important tasks 
at AiResearch. 

An example of the many tests given metals at 
AiResearch is the Tukon micro-hardness test. The 
diamond point of the electronically controlled micro- 
hardness tester searches deep into the substructure of 
metal and gives an accurate check on the ability of 
the metal to resist wear and 
to stand up under the most 
punishing use. 

Knowledge of this kind is 
vital in the design and manu- 
facture of the precision 
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P,P 
AiResearc 


IVISiON OF 


THE GARRETT 





equipment AiResearch makes for use on nearly every 
type of high-altitude and jet aircraft produced in the 
United States. 

@ Whatever your field—AiResearch engineers— 
designers and manufacturers of rotors operating 
in excess of 100,000 rpm—invite your toughest 
problems involving high-speed wheels. Special- 
ized experience is also available in creating 
compact turbines and compressors; actuators 
with high-speed rotors; air, gas and liquid heat 
exchangers; air pressure, temperature, elec- 
tronic and many other automatic controls. 


letterhead will receive 
prompt attention. 


ORPORATION 


AiResearch Manufacturing 


Co., Los Angeles 45, Calif. 








@ An inquiry on your company 


3 








GooRryOUND BROOK 


Graphited Bronze Bearings 
for these tough jobs: 


HOISTS e TRUCKS e CONVEYORS 
PUMPS ¢ BRIDGES » PLOWS 
ELEVATORS ® TRACTORS 
BUSES ¢ MACHINE TOOLS 


and many other heavy-duty, 
hard-to-lubricate jobs 


oo Saoes Graphited Bronze Bearings are built 


to withstand cold, heat, dust, mud, water and chemicals. 
Shafts turn freely, day in, day out, on a smooth thin 
film of graphite akon Maintenance costs go down 
—service without maintenance goes up. 


Cast bronze, inlaid with graphite. 


CONSULT OUR ENGINEERS 


BOUND BROOK 


















Mid-Continent Section 


D. Glenn Morgan (M), Gran 
Williams (J). 


Milwaukee Section 

Knud Antonsen (M), Louis EF 
Carr (J), Bernard Arthur Kloeh 
Paul Thomas Murphy (J), Neal ( 
Wogsland (J). 


Mohawk-Hudson Group 
Donald C. Peroutky (M). 


New England Section 


Leslie L. Beeten (J), Norm: 
| Card, Jr. (M). 


Cc 


Northern California Section 
Harry M. Bittner (M), Gus A. D 
(A), Irving M. Harlow (M). 


Northwest Section 
Peter R. Rawn (A). 


Oregon Section 

Harry A. Dozier (J), Sam M. Hay 
(M), Preston Murray Postlethwait 
(A), Edward Benjamin Wagner (SM 


Philadelphia Section 
Francis George Smith (A), Irvin R 
Whiteman (M). 


St. Louis Section 
James Edward Eberhardt 
L. Hoffman (M). 


J), Ea 


Salt Lake City Group 
Hal P. Babbel (A). 


Southern California Section 

James W. Boegh (A), Walter E 
Cramer (A), Edwin Stanley House- 
man (A), Emanuel Patrick Plancey 
(M), Henry D. Pugh (SM), Harald H 
zur Nieden (J). 


Syracuse Section 


Joseph J. Kotula (M), Fred John 
Schaefer (M). 


Texas Section 

Wesley I. Lane, Jr. (A), W. E. Less- 
ing, Jr. (A), Leslie Alfred Ratliff, J: 
(J), William B. Tilden (A). 


Twin City Section 
Richard M. Cors (J), Henry Ear! 
Farnam, Jr. (M). 


Washington Section 

Donald E. Bailey (A), Lawrence C 
De Atley (J), David S. Graham (A) 
Henri Polak (FM), Albert W. Wallsten 
(SM). 


Western Michigan Section 
Carl Lund (M), Max R. Wiard (M 


Williamsport Group 
Joseph Haag (M). 


Outside Section Territory 


Richard G. Abowd, Jr. (J), Joseph 
P. Duggan (A), I. B. Granger (A), 








Robert William Hayes (J), Guthrie 
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is NOW 








Precision 
Rubber Products 
Corporation 


The only change 
ooefS in the name! 


is the 
new name for your leading source of supply for 
“O" Ring Seals. Nothing else has been changed 
. Precision Rubber Products Corporation will 
continue to produce the same precision-built ‘‘O"’ 
Rings, using the same compounds and the same 
careful quality control as in the past. 
Our new name accurately describes what we 


have been doing for many years . . . making pre- 
cision ‘‘O"’ Rings and other close tolerance molded 
parts from rubber-like elastomers. We Do Not 
Mold Any Plastic Parts. 


Brecision Rubber Products 


CORPORATION PEE] Formerly Plastic 


bber Produ 
Ru Doyton, Ohio 


3110 Oakridge Drive « Dayton 7, Ohio 
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CONTINENTAL 
RED SEAL ENGINES 





MODEL T-6427 


Six cylinder, overhead valve 
NOW COVER A engine for trucks and buses. 


126 to 145 h.p. at 2600 r.p.m. 


BROADER 


| POWER RANGE 
E THAN EVER BEFORE! 


Continental Motors has not only embodied in Red Seal engines numer- 
ous improvements developed since the war, but has also substantially 
broadened an already diversified line. That line now comprises more 
than 100 different models from 1% to 270 horsepower, for trans- 
portation, industrial, and agricultural use — each engineered to do one 
job, and do it supremely well. As a result, the manufacturer — and the 
user — of everything from a lawn mower to a heavy-duty highway 
tractor will find in the Continental line one or more models precisely 
matching his need. This tailoring of the power plant to the work to be 
performed is the best possible assurance of satisfaction over the years. 





Write for free bulletins on Continental Red Seal engines. Kindly mention 
application you have in mind, and approximate power required. 








[ontinental Motors [orporation 


MUSKEGON, MICHIGAN 




















Coke Kimbrough (M), John F. Seibey: 
(J), Milton Melbourne Wylie (A). 


Foreign 


William John Currer (FM), 
Africa; James H. Grimes (FM), A) 
bia; Herminio Lorenz Kerr (FM), & 
Amer.; Ake Larborn (FM), Swede; 
George Kenneth Martlew (FM), Enc- 
land; Rai Singh Mehta (J), Indi 
William Milne (FM), So. Africa: Wil- 
liam Savage (A), United Kingdom 
William Francis Taylor (FM), Franc: 
John Leslie Watkins (FM), Australis 
Laurence Derek Watts (FM), England 





HAVE YOU 
Changed Your Address? 





So that your SAE mail will reach 
you with the least possible delay, please 
keep SAE Headquarters and the Sec- 
retary of your local Section or Group 
advised of any changes in your address 
Such notices should be sent to: 

1. Society of Automotive Engineers 
Inc., 29 West 39th St., New York 
7a, oe. &: 

2. The Secretary or Assistant Secre- 
tary of your Section or Group at the 
addresses listed below: 


Baltimore 


R. L. Ashley, Ashley Chevrolet Sales, 
Inc., 2001 N. B’way, Baltimore 10, Md. 


British Columbia 

John B. Tompkins, P. O. Box 693, 
Vancouver, B. C., Canada. 
Buffalo 

C. J. Lane, 1807 Elmwood Ave., Buf- 
falo 7, N. Y. 
Canadian 


F. G. King, Maclean-Hunter Pub- 
lishing Co., Ltd., 481 University Ave., 
Toronto, 2, Ont., Can. 

Central IIlinois 

M. M. Gilbert, 175 North St., Peoria, 
Illinois 
Chicago 


F. E. Ertsman, Chicago Section, SAE, 
1420 Fisher Bldg., 343 S. Dearborn St., 
Chicago 4, Il. 


Cincinnati 


L. W. Thorne, 615 Maple Ave., Cin- 
cinnati 29, Ohio 


Turn to page 119 
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Cleveland 
Miss C. M. Hill, 7016 Euclid Ave., 
10, Cleveland 3, Ohio 


S.S.WHITE FLEXIBLE SHAF, 


ldeas that clicked / 


F. W. Brooks, 1651 Windsor Rd., 





Dat 1 6, Ohio 
Detr og ae F or driving or control of automotive accessories you can’t 
Mrs. &. ¢. RES. Se SerRenerm beat S.S. White flexible shafts for simplicity, adaptability, 
ave., Detroit 2, Michigan sabili 1 : : . i; 
! reliability and economy. A few examples of successful appli- 
cations are illustrated below. Our engineers are always ready 
Hawait 


to cooperate in working out any application. 
Charles R. Baptiste, Schuman Car- 



















riage Co., Ltd., Beretania & Richards bad 
St., P. O. Box 2420, Honolulu, T. H. ® QSERVICE CAR 
© CRANE DRIVE 
Indiana ® = Transmitting substantial 
R. P. Atkinson, 6217 N. Delaware © stn ot power, an 
St., Indianapolis 20, Indiana . S. S. White shaft permits the 
@ crane drum to be driven 
Kansas City @ from the transmission. 
Donald G. Reed, 1113 Minnesota # 
Ave., Kansas City, Kansas 
. -_ 
* — 
sterepiliinn RADIO CONTROLD © 
F. F. Smith, Society of Automotive With S.S. White shafts cou- ©® an he 
Engineers, 29 W. 39th St., N. Y. 18, pling the knobs to the variable ® 4 
N. Y. elements, the control head z 
can be mounted on the dash- ° 
Mid-Continent board, and the receiver canbe 
H. C. Baldwin, 609 W. South Ave., placed where desired. @ 
Ponca City, Oklahoma cs 
= 
Milwaukee at 
R. K. McConkey, 715 N. Van Buren | 2 q TAXIMETER DRIVE 
St., Milwaukee 2, Wisconsin © An S.S.White shaft drives 
@ the meter from the trans- 
Montreal @ mission, permitting the meter 
F. H. Moody, 2471 Mayfair Ave., ® to be located where it’s easily 
Montreal 28, Que., Canada ® seen and operated. 
& 
New England > 





E. G. Moody, Edward G. Moody & | 


ee 
Son, Inc., Daniel Webster Highway, | * - 
Box 130, Nashua, N. H. | RETRACTABLE > 4 

ANTENNA CONTROL o@ 
Northern California . » 

Donald Wimberly, Calif. Research | A flexible _ pe oo e 
Corp., 200 Bush St., San Francisco 4, | tenna has the advantage of =» 
Calif. ready adaptability to different @ J 
car models as well as smooth, : = 5) 

Northwest easy adjustment. ; 


A. D. McLean, 1621 45th St., S. W., 
Seattle 6, Washington 


Oregon 

J. B. Clark, Consolidated Freight- 
ways, P. O. Box 3618, Portland 8, 
Oregon 


WRITE FOR BULLETIN 4501 


It contains basic facts and data 
on flexible shaft selection and 
application. Copy sent on 
request, Write today. 


5.5. WHITE ous TRIAL srision 


DEPT. J 10 EAST 40th ST., NEW YORK 16, NH. Vie 
PAERIGLE SHAFTS + PLEXIGLE SHAFT TOOLS 6+ «6AIRCEAPT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS SPECIAL FORMULA RUSOERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES + CONTRACT PLASTICS moLeuND 






AL phi 


MAKES IT 


RIGHT 


Philadelphia 
R. W. Donahue, Sun Oil Co., Auto. 
Lab., Marcus Hook, Pa. 


Pittsburgh 
W. J. Kittredge, Jr., 3701 Liberty 
Ave., Pittsburgh, Pa. 





St. Louis 
W. H. Cowdery, 735 Brownell Ave., 





Glendale 22, Missouri 
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ALLIED PRODUCTS CORPORATION 
DEPARTMENT B-1 


12643 BURT ROAD @ DETROIT 23, MICHIGAN 





HARDENED AND PRECISION GROUND PARTS ¢ ALLITE ZINC 
ALLOY DIES e« R-B INTERCHANGEABLE PUNCHES AND DIES 


STANDARD CAP SCREWS © SPECIAL COLD FORGED PARTS °@ 
SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST © JIGS © FIXTURES 
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San Diego 


J. J. Draney, R. F. D. 2, Box 607. 
Spring Valley, Calif. 


Southern California 


F. H. Ott, 428 Woodruff A 


ve. 
Arcadia, Calif. 


Southern New England 

A. M. Watson, 130 Porter St., Man- 
chester, Conn. 
Spokane- Intermountain 

D. F. Hume, S. 1312 S. E. Boulevard. 
Spokane 10, Washington 
Syracuse 

D. T. Doman, Shellmans Dr., R. D. 
#1, Clay, New York 
Texas 

R. W. Hoyt, Double Seal Ring Co. 
P. O. Box 566, Ft. Worth, Texas 
Twin City 

S. Reed Hedges, 5133 10th Ave., S., 
Minneapolis 7, Minn. 
Virginia 

F. M. Hutcheson, 1108 W. Franklin 
St., Richmond, Virginia 
Washington 

J. B. Hulse, Truck-Trailer Mfrs. 
Assn., Inc., 809 National Press Bldg., 
Washington 4, D. C. 
Western Michigan 

W. H. Kennedy, 2709 Pinehurst Rd., 
Muskegon, Michigan 
Wichita 


G. W. Jones, 225 S. Glendale, 
Wichita, Kansas 


SAE Groups 


Atlanta 


Z. T. Layfield, Layfield’s Garage, 
Inc., 141 Marietta St., N. W., Atlanta 
3, Ga. 

Colorado 


F. E. Raglin, Public Serv. Co. of 
Colorado, 1110 W. Third Ave., Denver, 
Colo. 

Mohawk-Hudson 

Frank Baker, 1152 Baker Ave. 
Schenectady 8, N. Y. 

Salt Lake 

D. C. Despain, Holsum Bread Co., 
935 Denver St., Salt Lake City 4, Utah 
Williamsport 


A. E. Sieminski, 342 Eldred St., Wil- 
liamsport, Pa. 
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